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The local importance of the Scottish Shale Oil Industry 
has received recognition in practical treatises on petro¬ 
leum, and in the most recent of such works particulars 
are given of the processes of manufacture which have 
been successively adopted. There is, however, so 
much that is instructive in the hitherto unpublished 
details of the development of an industry in which, 
under the stimulus of keen competition, remarkable 
technical skill has been exhibited, that the Author 
has been encouraged to attempt to deal with the 
subject more fully than there has been opportunity 
for in works of a comprehensive character. In former 

years the Author felt the want of such 'a source of 

* 

information as that which he has endeavoured to 
supply, and he therefore ventures to hope that the 
result of his labour will be found of value not only by 
those who are about to become actively engaged in 
the industry, but also by the large number who are 
already directly or indirectly interested in it. 

The Author feels greatly indebted, and wishes to 
express his thanks, to many friends and strangers 
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CHAPTER I. 

HISTORICAL. 

The important part that the paraffin oil trade plays 
in Scotch manufacturing industries makes it deserving 
of a short history of its origin and subsequent develop¬ 
ment being recorded. 

The late Mr. James Young, of Kelly, was the first 
to manufacture paraffin oil on a commercial scale; it 
might not therefore be out of place to deviate slightly 
here, and, in taking a passing glimpse at his early life, to 
note the immediate cause of his starting this important 
industry. 

Bom in the year 1811, in humble circumstances, 
Mr. Young at an early age was apprenticed to his 
father—who was a carpenter and cabinet maker by 
trade, in the city of Glasgow. While at this employ¬ 
ment he attended Professor Graham’s evening lectures 
on chemistry, and in a short time became so proficient 
in that science that he was appointed demonstrator 
and assistant to the Professor. He held this appoint¬ 
ment for seven years, and after that went as manager 
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t,o Muspratt’s Chemical Works at Newton, near Liver¬ 
pool, where he remained for four and a half years. 

About the year 1848 he accepted an appointment at 
Tennant’s Works at Manchester, and while there I>r. 
Lyon Playfair acquainted him of the fact, that petro¬ 
leum was oozing out of cracks in the sandstone roof of 
the kidding*) Colliery, at Alfreton, Derbyshire, which 
belonged to his (Playfair’s) brother-in-law. After a 
careful examination, Young advised his employer to 
work the petroleum with a view to converting it into a 
profitable business ; but his employer thought it would 
Ik; too small a business for him to interest himself in, 
so Young took a lease of the oil-bearing {Htrtion of the 
mine himself, and, with Meldrum (whom he had met 
at Professor Graham’s classes) as partner, started work 
in the year 184H manufacturing paraffin oils. At that 
time only two kinds of oil were made, by Young and 
Meldrum—one a thin oil for burning in lamps, and the 
other a heavy one for lubricating purposes, Meldrum 
had charge of t lie oil work, and Young continued his 
duties in the employment of Tennant. 

The supply of the crude petroleum was at any time 
liable to become exhausted - as if did in 1851 ; and 
Young, being fully alive to this fact, and being of 
opinion that the oil was a product from coal that had 
been subjected to subterranean heat, be experimented 
off and on for over two years on the “artifieinl" pro¬ 
duction of petroleum. English coal that cauic to 
Tennant’s yard for consumption in the furuacea was 
the first to be experimented with, with varying results, 
but at last a liquid which contained solid jatrnlHn was 
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obtained from cannel coal. About this time (1850) 
Bartholomew, of the City and Suburban Gas Works, 
Glasgow, showed Young a piece of Boghead coal or 
“ Torbanehill Mineral ” ; as it proved to be very rich 
in oil, Messrs. Young and Meldruni immediately experi¬ 
mented with all the different varieties of Scotch coals 
they could obtain, and they found a number of the 
Fifeshire coals gave results that compared very favour¬ 
ably with those obtained from the Boghead coal. 

On the occasion of a meeting of the British Associa¬ 
tion in Edinburgh in 1850, Messrs. Young and Meldrum 
spoke to Mr. Benney on the subject of manufacturing 
paraffin oils from Scotch coals, and the outcome of the 
conversation was that the three gentlemen decided 
to erect a work at Bathgate, Linlithgowshire, for the 
manufacture of oil from Boghead coal. They had 
serious thoughts as to whether it would not be better 
to start on the Fifeshire side, but as Boghead coal was 
the cheaper they decided on Bathgate, and commenced 
building the works in 1850 and manufacturing oil in 
1851. The contract of eo-partnery between Young, 
Meldrum and Benney was signed in October 1851. 

Having thus shortly traced out the origin of the 
Scotch mineral oil industry as regards “ Boghead coal,” 
it is now interesting to see what incident led to the 
manufacture of oil from “shale.” According to an 
article entitled ‘Struck lie, or the Scotch Petrolia/ 
which appeared in the Glasgow Weekly Herald of 
November 18, 1865, a poor miner of the historic name 
of Douglas, who had charge of boring operations for 
some coal-masters, one day instructed the borers in his 

B 2 
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charge to keep samples of all the different minerals 
through which the-1 wring instruments passed. Among 
the samples were souk* pieces of “ Scaly lilacs” which 
arrested his attention and set him thinking. Taking a 
clean clay tobacco pipe, and filling tin* howl with the 
broken blues, he cemented the top with soft clay and 
then plac-cd the bowl in the. fire. In a short time gas 
poured out in miniature volumes from the pipe stem, 
and then a black fluid began to drop from the orifice. 
After repeating this experiment over and over again, he 
suspected this “black fluid ” contained paraffin, but had 
no means of testing it; and, rather than take into his 
confidence somebody who would have been aide to help 
him, and make, his discovery of pecuniary value to him, 
tins canny Scot preferred to keep his knowledge to 
himself, and consequently the; results of his experiments 
did not come to light until too late to be of any value 
to him. 

Robert Bell, Esq., of Clifton Hall, Linlithgowshire, 
kindly furnished the author with the following state¬ 
ment : “ In the year 1H59 I took a lease of the Brox¬ 
burn minerals, and shortly afterwards, while searching 
for coal, came across large quantities of shale. When f 
saw the manner in which this shale burned, I determined 
to experiment on it, and had experimental retorts erected 
at Wishard. where lnrire nnrnberaof samnles of the shale 
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year of the Scotch mineral oil industry, as at the latter 
end of that year Messrs. Young, Meldrum and Benney 
commenced building the famous Bathgate Oil Works, 
which were completed early in the year 1851. 

In the contract of co-partnery Young agreed to 
supply the process for manufacturing the oil (which 
process he had protected by patent rights before setting 
up the retorts), Meldrum undertook to take charge of 
the works and personally superintend the manufacturing 
details, while, in Scotch phraseology, Benney “ put up 
the rocks ”—not the shale rocks, but that medium of 
commerce more generally known as' pounds, shillings 
and pence. 

The retorts that were first erected at Bathgate were 
of the ordinary horizontal gas-retort type, which gave 
an oil of such poor quality that Young felt very dis¬ 
satisfied, and after the lapse of about two years he 
instituted the use of vertical retorts. The quality of 
the oil and expeditiousness with which the coal could 
be handled, resulting from this change in the form 
of retort, was so satisfactory that—according to James 
Taylor, one of Young’s first employes—when Young 
entered the works one morning, about a fortnight after 
the new retorts had been in operation, and had made 
his usual simple tests of the crude oil, he suddenly 
rushed over to where Meldrum stood, and, after nearly 
capsizing that gentleman in his enthusiasm, caught 
hold of his hand, and, whilst vigorously shaking it, 
gasped out, “ Meldrum! I congratulate you, for our 
fortunes are made.” 

The first contract made by Young and Co., for Bog- 
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head coal was in October 1850, at the rate of l.'tv. C>ti, 
per ton, but at the latter end of August 1800 the price 
had risen to 2G«v. per ton. One ton of this coal yielded 
about 22 lbs. of solid paraflin (0-098 per cent,), which 
substance was considered troublesome, and ns much ns 
possible was sent away in the different, grades of oils, 
while that which separated from the oils of its imn 
accord was removed and burnt. 

In 1854, Young commenced to separate the solid 
paraflin—by artificially cooling the oil—and stored it. 
up in large quantities in the works, but it was not 
until 1858 that a practical process was discovered for 
refining it. It was greatly due to the. inexhaustible 
energies of John Galletly, Young’s chief chemical adviser, 
that paraffin wax became a commercial article in 1859. 

Great curiosity was, of course, manifested by all in¬ 
habitants in the neighbourhood, and fur miles around 
the Bathgate Oil Works. To prevent too inquisitive 
people from learning or seeing too much of the methods 
and machinery used in making and refining the crude 
oil, a massive stone wall, calculated to wit list ami an 
attack of artillery, was built round the works; and the 
two heavy wooden gates, which afforded the only means 
of ingress and egress, being eonslantly guarded, caused 
the works to be generally spoken of as “ the secret oil 
works.” Young was fully aware that even the above 
precautions were not wholly adequate to prevent men, 
who might gain admittance in the guise of workmen, 
from learning his secrets; and therefore, to make his 
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c as to tlie stage in refining to which any of the 
lucts belonged. For instance, he called crude oil 
ck Liquor; crude oil after distillation. Green Liquor ; 
heating oils after the extraction of the wax, and 
>re the acid and soda treatment, Blue Oil; and re- 
d lubricating oil, when ready for the market, was 
ned Finished Liquor. 

In 1851 two oil works were in existence in Scot- 
d, one being the Bathgate and the other a small 
:k at Crofthead; which latter was of small account, 
l only did business for barely a year, thus leaving 
y the Bathgate work in existence in 1852. 

In 1853 the Clydesdale Chemical Company, often 
oneously called the Cambuslang Oil Company, started 
the oil business, and its operations led to one of the 
st famous lawsuits ever tried by jury. The trial 
nmenced on November 1, 1860, and lasted over a 
ek, during which time the services of Great Britain’s 
»st eminent chemists were brought into requisition 
either one side or the other, their testimony being 
ten with a view to determining the line of demarca- 
n between shale and coal. The Clydesdale Chemical 
mpany’s works were built at Cambuslang by Brown 
others and Co., with Bain (on whose estate the works 
jre situated) as sleeping partner. . "When operations 
sre first commenced, crude oil was produced from 
trrot coal, but the company eventually resorted to the 
e of Boghead coal, which they retorted by the process 
town as the Continuous Distillation in Ovens, obtain- 
g by this process a yield of 85 to 90 gallons, of 880 
ecifie gravity, crude oil per ton of coal. Refining 
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operations were also carried out, at those works, and 
everything went along prosperously for about seven 
years. As the company was using an infringement of 
Young’s patent, it very naturally made every endeavour 
to prevent the nature of the work it was engaged in 
being made public; but not withstanding every pre¬ 
caution being taken, word reached Young's ears of what 
was going on in those works, and he immediately 
started the law plea above referred to; and, bung 
awarded a favourable verdict by the jury, lie stepped in 
and relieved the Clydesdale Co. of (loot)/. anti .'!*/. nr 
31 d. on every gallon of crude oil nianufaetured by ii. 
The. result was disastrous to the, company, whieh was 
completely ruined, and Brown Brothers vviihdrew fmm 
the business in I 862 ; but Bain took Carlile (who had 
previously been acting an ehemist for the. eomjmny) 
into partnership, and the new linn carried on the I nisi 
ness under the name of Thomas Carlile ami Co, until 
the year 13(17, when the work was finally abandoned. 

In 1857 three oil works were in existence, when 
Miller and Bonn had started their work at Aberdeen, 
where erude oil was produced from Boghead coal. Thin 
work did a flourishing business in both crude ami refined 
oils until the year 18(14, in which year the work was 
closed, owing pirtly to the high price of Boghead coal, 
but perhaps more particularly to the fart t hat 1 oung dis¬ 
covered that Miller ami Hons were infringing his patents. 

In 1860 Bir James Bimpson started a work at 
Oakbank, Mill (Adder, Midlothian, and, after receiving 
fairly good returns from his investment for three years, 
he formed a private company which was very smer**- 
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., and led to the oil work and mineral fields finally 
joining the property of a limited liability company 
ich was floated in the year 1869. 

Dougal and Brothers’ oil work was also started in 
s year, near Blackburn House, Blackburn, Linlithgow- 
re. The work might have been in operation to this 
y had the supply of shale held out, but, as it was, the 
oply of that commodity only fed the thirty retorts 
two to three months, and, after spending 8000/. in 
fruitless search for more shale, their retorts to the 
ery “ How’s the oil business ? ” were cold indeed. 
Simpson started a work at Benhar in this year, and 
was in operation until about 1874, when it became 
i property of a limited liability company floated by 
npson; but before the company had a chance to get 
rted they found the capital had all been absorbed. 

In 1861 five new works sprang into existence, some 
which only lived for a year, and some for eight 
nine years. The longest-lived was the Harthill Oil 
>rk, owned by Paul and Grey, who had a ready 
yer for their crude oil in the Inverkeithing Oil Works 
tnpany, when the latter started refining in 1864. 

In 1862 seven more works were started, of which 
s West Calder Oil Company’s (also known as Fell’s) 
>rk, situated about half a mile from West Calder 
lage, was the most important. This work was 
ginally intended for the crude oil business only, 
3 after a few years of prosperity, the company 
nched out into the refining business also. This 
ve was the principal cause of the downfall of the 
npany, because the market value of finished products 
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fell to such an extent., juxt when the refinery wax ready 
to start., that tins anticipated returns from the money 
invested in the ercetion of tin* refining plant were never 
realised. The company failed in I hTV, and its work 
was bought, hy Young's Paraflin Light and Mineral < >il 
Company, Limited, who pulled down all the apparatus 
that was of any worth ami transferred it to their 
Bathgate and Addieweil Works. 

In this year Bell sublet a portion of his shah' fields 
to Fan Id, under the condition that a stipulated ijimntify 
of shale, he retorted per annum, and failing that the 
work was to he abandoned, ha aid built a work just 
north of Broxburn village, and set up thirty-six hori¬ 
zontal and thirty-two vertieal retorts, but in u year or 
two found his inability to eoinply with the terms of the 
lease and hail to confiscate his work to Bell, who nltout 
18(if) let it to Steel, together with a lease of the shale 
fields, under the same conditions as Fauld had it. Steel 
found his level with Fauld after a very few months* 
practical work, and therefore the Broxburn Oil Work 
(under which name the work had gone) again reverted 
to Bell, who then carried on the crude oil business him¬ 
self, until he eventually disjoined of the work and shah? 
fields to what turned out to la? one of the most success* 
ful of the Scotch oil companies, namely, the Broxburn 
Oil Hompany, Limited. 

The year 1brought forth eight more works, but 
only one of those needs special note, and it was the 
Addieweil Works. The fast approaching exhaustion of 
the Boghead coal mines about the. year IHbit (iO, caused 
Young to look around elsewhere for a new supply of oil- 
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yielding material. As burning oil was at that time in 
greater demand and more profitable than the lubricat¬ 
ing oils, or even wax, and as the Addiewell shales were 
known to yield a larger percentage of burning oils than 
any of the other shales, Young took a lease of those 
shale fields and concluded to build a new work in their 
vicinity. The corner stone of the oil refinery was 
laid by Young’s intimate friend, Dr. Livingstone (the 
noted African explorer), and the works were completed 
about the latter end of 1865. This work will be re¬ 
ferred to more particularly under the year 1866. 

In the year 1864 no fewer than thirty-eight new 
works sprang into existence. One of these, started 
by Messrs. R. Carrick and Arnott, was known by the 
name of the “ Methyl Paraffin Oil Works,” and was 
situated at the north-east corner of Methyl “ old ” 
harbour, in Fifeshire. The crude oil was made from a 
gas coal found in the Pirnie Parrot Coal Seam, which 
later on was found to the north-west at a depth of only 
twelve feet from the surface. The crude oil was refined 
and sold in the neighbourhood for 35. 6 d. per gallon ; 
but a year or so later a contract was made to supply a 
Newcastle merchant with the oil at the rate of 2s. 6 d. 
per gallon. The tanks in which the oil was stored 
while in course of purification were made of brick and 
cement; but this method of storage led to such a large 
loss by leakage that the firm failed in 1868, and the 
members had to leave the country in order to escape 
arrest. Mr. Benney (on whose estate the work was 
situated) carried on the business until 1870, when he 
gave it up as unprofitable. 
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.John Nimmo and Sons h! art ad a work nf Thirlstom*, 
nrar (Jranjftf Pans, at the 1 - aunt and of Bonrss. It run- 
ttiinrd forty-two retorts in all, t wonty-sevnn of uhirli 
were round in cross section, and made at Invrrkrifliy, 
while fifteen were of the flat ty jh% made* hy Biilliiiilim* 
at the Grunin Foundry. Tin* original intention of tin* 
proprietors of this work was to nmnufartun* oil from 
waste* Parrot roal, hut finding it ijitprufitahlc, they used 
Boghead Parrot and finally .Methyl roal. Tin* latter 
wan shipped to thorn in sloops from the nortli side of 
t 1 h» Forth, and yhddrd about 40 eulhms of 8s.() sjierifie 
gravity crude oil per tom Although $i refinery was 
erected it was never put into use, and was eventtmlly 
pidlrd down and sent to Klnmiuunuu, Thr work wns 
closed in tlu» year 1807. 

In IHOo tin* number of now works that appeared 

on tin* scenes was eleven. Of these, tin* one built hv 
tin*. North liciti«li (til mu l Candh' ( ’ornfMiny, itiul HitimU’d 
at. Lanark, wliurt! t lit! t'rutlt*. till brought from Shntt s f til 
Work wan rffiiit-tl, Iihh porhajtt mwivud mori* jiuhli** notha* 
than was fitlior auf irijiaO'd or w Lin'd fur. ThL rum- 
pauy is iiotnl an lining th<* first of tin* Snotih coiujianb' j 
tu inmiulact iirt* nandlt** ; hut it did nut inak«‘ a . •iH , r*«'..;4 
of oven that, mui, nlW at niggling alum* fur a timni«<r 
of years, it was finally rnfonstruotrd in the \var I >*>.;!, 

IKfifi is nott’tl uk lining flu* y«*nr in whhh tin- nuuli 
ht*art1-of Vomits Paraffin Light ami Mini'nd Oil Com 
jinny, Limited, <>am«* intti axLtntuf*. if was started 
with a fajiita! Htoek of <>*>€),000/,, of vvhieh iifjotiL 
400,000/. wuh paid to Young for Ida ifuthgutu atul 
Addin wall Works, togutlwr with flits Iu.wk of tint 
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fields, &e., while Young retained a large holding in the 
‘•ompany, and acted on the board of directors. 

Although this company was fairly prosperous for 
Home years, and had an output equal to about one-third 
°f "the total production of the Scotch works combined, 
cannot be said to have been a financial success of late 
years ; due, firstly, to its having been handicapped, as a 
large dividend payer, by the burden of carrying such 
an excessively large capital, and secondly, being the 
fi.rsi't company of any importance, the works were 
necessarily fitted up with expensive apparatus and 
machinery that proved in a few years to be unsuitable 
fox- refining the oils so as to suit the more exacting 
reojuirements of the later-day trade, and consequently 
oc "tensive and expensive alterations in the plant were 
constantly being made. While this company was 
ap ending thousands of pounds on experiments and 
riewv apparatus, outsiders were carefully watching the 
results, and when new companies were formed they 
reaped the benefit of Young’s company’s experiences 
and. built their works on more systematic plans, and 
adopted the use of only such apparatus as experience 
had proved was efficient, thus escaping the necessity 
and heavy expense of making radical changes. 

Had Young’s company adopted the policy of 
patenting its improved apparatus, &e., instead of rely¬ 
ing' on its employes to keep such matters secret, it 
would be in a decidedly better financial position to-day 
than it is, and some of the younger companies would 
be paying royalties to it instead of using its improved 
processes and apparatus ad lib. Thirdly, Young’s 
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company met with a serious loss in the withdrawal of 
Mr. Young from the hoard of directors, an he wuh 
t ho only man on the hoard who had had any really 
practical experience in the manufacture. 

Sixteen other works, besides Addiewell, were started 
in this year, and of them* only four will ho specially 
noticed. Otic, the Ophidl Oil Work, started by Messrs. 
Meldrum, McLagnn ami Simpson, had a successful run 
for some years. Meldrum supplied the necessary funds, 
Me Lagan the* slmle, as the work was on his estate, anti 
Simpson took the management. This work became the 
property of the, l'phnll Oil ('ompatty, Limited, in 1H71, 
ami of Young’s company in IK84, 

Another work was the font bridge Oil Work, which 
was locally known as the Waterford Oil Work, tat 
account of most of its oflieials anti workmen being 
Irishmen. The work was situated at Kirkwood, near 
Coatbridge, and consisted of top («rifliihs' patent 
retorts, and a refinery that was cajaibie of handling 
the crude oil produced by the other works in the 
district as well as its own the total amount of crude 
oil it, relined averaging 2,"411,000 gallons js*r year. 
The gas coals of the district, bonnets and shales of 
different kinds, were retorted, mid yielded about 4U 
gallons of crude oil per ton of mineral. This work was 
wold in the year IH7H, but, owing to tie* purchaser# 
failing to obtain a lease of the nduerals, it was closed 
after that date. 

Another notable company was the Glasgow Scottish 
Oil Company, which was a private concern that erected 
a work at Burngrange, Went ('alder, and went out of 
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existence the same year—after making 10,000 galbum 
of crude oil at a cost of 10,000/. 

Lastly, the Herman*! Oil Work, started hy ib-nnit 
and Brown near West Oalder, wan noteworthy on ac¬ 
count of tin; seam of shale worked hv this concern 
and named after I)cnnit—afterwards turning out to he 
one of the most valuable seams in the West ('abler and 
Addicwcll districts. The work was abandoned in 1 870, 
In 1807 one, new work, the Stcrlaw Oil Work, was 
started. It was situated at Sterlaw, near Bat hgate, ami 
was built, by Meddrum, Mclaigan and Simpson, for the, 
production of crude oil, which latter was sent to the 
I'plmll Work to be refined. 

The year IH08 was fruitless, while 
In I HOD only one new work ami one company put in 
an appearance. The company was registered under the 
name of the Oakbnnk Oil Company, Limited, ami had a 
capital of 00,000/, It took over the Oak bank Oil Work, 
lmilt hy Simpson in 1800, and which was the property 
of the Mid Cablet’ Oil Company in 1808. The Oak* 
bank Company wits very successful at the start, but the 
constantly decreasing prices for finished products, to* 
gether with the adoption of n bad form of tetorf, 
brought it to the; verge of bankruptcy in I h*Oi, and 
necessitated its reorganisation. The exteudon to the 
works and general reorganisation were completed in 
May 1887, after an expenditure of : 10,800/., and the 
company was then placed mice more on ait e-pud halting 
with its competitor*. 

In 1870 two new work* were started, hut were of 
no special note, and 
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Ill 1871 two more new works started operations and 
one <>1<1 work changed hands. 

Ol’flic new works, flut! of the Dalineny Oil < \»m patty. 
Limited, will ho specially referred to. 'Flits company 
lms hern a phenomenal .success, and as il has always 
hern a crude oil work only, and has not had any special 
advantages as regards shale fields, &<■., i( points to the 
fact that there is not much profit in refining unless 
done, on a sufficiently large scale; and if some of the 
other ventures had followed the 1 talmeny I'omjKUiy’s 
example, and stuck t<> the crude oil business, and left 
the refining to those more capable of doing it, it. would 
have heen hetler for ail concerned. 

The new company funned this year was the I’phall 
Oil Company, Limited, capitalised at 170,0(10/., which 
bought the Cphall and Sterlavv Oil Works, huiit hy 
Meldrum, MeLagan and Simpson, i #00-07. '1‘he conn 

pauy eventually met with insurmountable revere s, and 
being unahle to do any better, finally amalgamated 
with Young's company. 

In 1872 two small new works were started, one 
near Paisley and the other at ih-nhar. 

In 187-1 a limited liability company was formed to 
take over Simpson's “Ikoliar" work, hut the capital 
was all absorbed, and Simp on suddenly found a cluuigi* 
of climate, necessary for his health. 

In 1877 the, famous Broxburn (>il Compiiny, Limited, 
wan floated, with a capital of I#0,000/, This company 
bought up the oil work and shale fields an pi i red by 
Bell in 1802. Bell, besides being a large st«*ek-hulder, 
also took an active mfcre.4 in tin* management of t he 










HISTORICAL. 


i7 


company, which latter has been one of the greatest suc¬ 
cesses in the history of the Scotch oil industry. 

The Straiton Oil Company also started in this year, 
with a capital of 50,000?. It was anything but a 
booming success, and will be again noticed in 1882. 

In 1880 the Walkinshaw Oil Company, Limited, 
with a capital of 120,000?., bought up the Abercorn Oil 
Work (which had been built near Inkerman in 1871), 
and also a work built by Jas. Greenshields and Co. near 
Johnstone in 1866. This company, like many others, 
was more heard of in the Liquidation Court than else¬ 
where. 

The Clippens Oil Company, Limited, with a capital of 
360,000?., bought up the Clippens Oil Work (started by 
Benney in 1871), together with the Pentland Oil Works. 

In 1881 the Burntisland Oil Company, Limited, 
was floated, with a capital of 20,000?., and took over 
the Binnend Oil Work. 

In 1882 the Straiton Oil Company, Limited, got 
into such straitened circumstances that it had to be 
either financially reconstructed, or give up business. 
As there still appeared to be plenty of people with 
more money than brains, ready to rush blindly into the 
oil business, sufficient capital was soon raised to buy 
out the Straiton Oil Company, and carry on its busi¬ 
ness under the name of the Midlothian Oil Company, 
Limited—see 1884. 

In 1883 the oil craze seemed to take a fresh spurt, 
no less than six new companies appearing on the field:— 

The Bathgate Oil Company, Limited, capitalised at 
50,000?., and works at Seafield. 

c 
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The changes in ownership were, the amalgamations 
of the Uphall company with Young’s company, and the 
Midlothian company with Clippens’ company. 

In 1886 the Hermand Oil Company, with, a capital 
of 265,750/., built a crude oil work at West Calder, and 
did a fair business until it took the Walkinshaw Oil 
Company into amalgamation in 1890. The principal 
reason for the amalgamation was to secure the Walkin¬ 
shaw company’s refinery, which had been standing idle 
since 1886. It of course entailed the expenditure of a 
very large sum of money to put the refinery into 
working order, not to speak of the new and improved 
machinery that was bought “ to enable the company to 
manufacture or refine oil as cheaply as its competitors ; ” 
and, when everything was ready to start, the company 
concluded that, as market values had taken a sudden 
drop, they would close up both their works until the 
market improved again. Both works are still closed ! 

The year 1887 was a black one for the Scotch oil 
trade generally, as will be seen later, but notwithstand¬ 
ing that, it was only too apparent the backbone of the 
trade was broken. 

In 1889 the Caledonian Mineral Oil Company, 
Limited, was floated, with a capital of 120,000/., and 
acquired the mineral fields of Tarbrax, Greenfields and 
Cobbinshaw, together with the crude oil work at Cob- 
Linshaw and refinery at Lanark, formerly the property 
of the Lanark Oil Company (then in liquidation). The 
purchase price was 45,000/. This company paid one 
5 per cent, dividend, but since then has kept quiet on 
the subject of dividends. 

c 2 
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Table I. 

D. Es. = D-shaped Retorts. S. G. = Still Going. 



When 

Started. 

Aban¬ 
doned or 
Changed 
Hands. 

Kemarks. 


1871 

1880 

H. Rs. to end of 1871, and then 240 Y. Rs.; crude oil only; after 




1880, Walkinshaw Oil Co. 


1857 

1864 

H. Rs.; crude and refining. 


1863 

S.G. 

Afterwards Young’s Paraffin Light and Mineral Oil Co., Ltd. 


1864 

1874 



1862 

1866 

Fauld’s Work rebuilt; Y. and H. Es.; reverted to Bell. 


1866 

1870 

12 Bell and 12 Cowan Rs.; stood a year or two, then rented to 




J. Kirk for short time. 


1863 

1867 

24 H. Rs.; crude only; gravity 895 to 902. 


1866 

1868 



1864 

1871 



1866 

1870 



1850 

1887 

First Scotch Oil Work; Young’s P. L. & M. O. Co. in 1866; after 




1887, sulphuric acid manufactory only. 


1883 

1892 

Bankrupt 1887, and handed over to sequestration under control of 


1864 

1873 

[J. Pondor. 


1864 

1871 



1860 

1874 

Bought by West Lothian Oil Co. 1874, and worked until 1883. 


1864 

1875 



1872 

1876 



1866 

1881 

Bought by Burntisland Oil Co.; now in hands of Eecoiver. 


1866 

1871 

20 D. Es.; crude oil only. 


1 1860 

1860 

30 H. Es.; „ „ 


1872 

1879 



1870 

1 1886 

44 V. Es.; crude oil only. 


1866 

1873 



1861 

1862 

Afterwards Albyn Oil Work. 


1862 

1867 

30 H. Rs. 


1861 

1868 

12 H. Rs.; about 1865 Fraser’s property, and then 75 H. Es. and 


1862 

1867 

30 H. Rs.; crude oil. [small refinery. 


1862 

1868 

30 H. Es. and 50 Y. Es.; crude only. 


1877 

S. G. 
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ork or Company, 


1 Work . 

Oil Co., Ltd. . 
il Work . 
Mineral Oil Co. 
il Work . 

Bog Oil Work. 
il Work . 

. Co., Ltd. 

I Work . 

)il Co. . 

Oil Work 

n 


)il Work. 

l Co., Ltd. . 
>il Work. 

33 

35 

33 

lyde Oil Work 
ttish Oil Co. . 

Work . 

33 

33 

3 ) 

33 

[Co. 

i Work . 

33 


3o., Ltd. 

. Work . 


Table I. continued. 


Original Proprietors. 

Location. 

When 

Started. 

Aban¬ 
doned or 
Changed 
Hands. 

Remarks. 

McLagan 

Near Pamphcrston . * 

1861 

1867 


.. 

Burntisland, Fifeshire 

1881 

1895 

Formerly Binnend Oil Work. 

Geo. Simpson 

Paisley ... 

1864 

1871 

.. 

Cobbinsliaw and Lanark 

1889 

.. 

Successors to Lanark Oil Co. 

.. 

Cardenden, Lochgelly, Fife 

1864 

1868 

Afterwards Westfield Oil Co. 

Ferris, Fernie & Co. . 

Near Cobbinsbaw 

1863 

1878 


.. 

„ Kirkliston 

1869 

1877 


.. 

Paisley ... * 

1880 

S.G. 

Formerly Binney’s Clippens Oil Work.; 1881, refin 

Robt. Binney Ss Son 

Near Johnston, Paisley 

1871 

1873 

After 1873, Binney only; 272 Rs.; crude and refine 

Brown Bros. & Co. 

Cambuslang . . * ; 

1853 

1862 

After 1862, Thos. Carlisle ; continuous distillatic 

Brand & Hislop . 

Cobbinsbaw . . j 

1869 

1871 

[crude 

41 H. Rs.; sold to Black in 1873; Lanark Oil Co.’s 

Fernie .... 

Tarbrax, South Cobbinshaw 

1864 

1873 

Jobn & Alex. Mangle . 

Half way on north side* 
Cobbinshaw Loch 

1870 

1873 

36 D. Rs.; crude only. 

.. .* 

.. 

1864 

1870 


.. 

Kilmarnock . » 

1864 

1876 


*. .. 

Crofthead . . . . 

1850 

1851 


Palmer & Co. 

.. 

1866 

1867 


.. 

Dalmeny ... 

1871 i 

S. G. 


Lester & Wyllie . 

.. 

1865 

1870 

Bought by Oakbank Oil Co., and pulled down. 

J. Eobertson, Jun. & Co. 


1866 

1871 

J. Kankin . 

Greengairs 

1864 

1874 


J as. Greensbields & Son 

Near Johnston . * 

1866 

1873 

20 H. Rs., crude and refinery to 1873 ; then Jas. L 

.. 

Dreghorn, Kilmarnock 

1864 

1878 

[Walkinshaw Oi 

.. 

,, 

1862 

1867 


Bryden, managing part- 

Burngrango, West Calder * 

1866 

1867 

Crude only. 

JJLCJL 

Kobinson, Donald & Co. 


1864 

1877 


J. P. Baeburn 

Gunsgroon Toll, W. Calder 

1863 

1876 


Robt. Bell . 


1865 

1871 

100 Rs. 

Thornton 

Greengairs 

1863 

1867 


Paul & Gray 

Hartwood Estate, W. Caldaar 

1861 

1869 


.. *. 

Breich, West Calder . 

1886 

.. 

Shut down—waiting for better times! 

Thornton . 

1864 

1870 

Dennit & Brown . 

§ mile east of West Oaldoip, 
south side of railway 

1866 

1873 

150 H. Rs.; crude only. 

Walker 

•* •• 

1863 

1871 


*• .. 

Holmes, IJphall 

1884 

! S.G. 


.. 

Kilmarnock 

1864 

1876 
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The. tabular statement (Table I.) shows the dates, a.* 
nearly an could be ascertained, of the starting and dosing 
of the various works, together with other information of 
interest that, could be obtained. 

It is certain that within the forty-five years' life of 
this industry 11 7 works have been built, and this number 
may possibly have, been "renter, as there is a liability 
that, one or two unimportant and small works may have, 
existed for a short, time and have escaped the Author's 
investigations. Some of the 117 works changed hands 
three and four times, and altogether there were twenty- 
four changes of ownership that are known of, and there¬ 
fore, practically speaking, 141 different proprietors have 
tried their hands at the. business. 


In 1 Hot)—52 oil works were in operation. 
„ i Hf,o -r,7 
„ 1870-til 


J8H0 — 19 


? I 


1890—14 


It will be seen by referring to Table, II. t ha! the shale 
distilled in late years shows a great increase over former 
years. The companies engaged in the crude oil business 
only have earned and paid very fair dividends, whereas 
those engaged in the crude and refining btwmciw have 
been sorely tried. 

As the. price of mule has fallen proportionately 
with the, fall in price of finished products, it is very evi- 
lent that far greater strides have been made toward# 
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Table II. 


Year. 

Tons of Shale Distilled. 

East Scotland. 

West Scotland. 

Total. 

1873 

439,615 

84,480 

524,095 

1874 

277,210 

84,700 

361,910 

1875 

377,108 

46,314 

423,422 

1876 

454,892 

86,381 

541,273 

1877 

! 581,351 

102,767 

684,118 

1878 

535,626 

110,313 

645,939 

1879 

624,912 

87,516 

712,428 

1880 

730,777 

63,060 

793,837 

1881 

840,259 

71,912 

912,171 

1882 

898,754 

93,733 

994,437 

1883 

1,043,499 

87,230 

1,130,729 

1884 

1,365,157 

104,492 

1,469,649 

1885 

1,665,667 ' 

76,083 

1,741,750 

1886 

1,655,427 

43,717 

1,699,144 

1887 



1,368,704 

1888 

.. 

.. 

2,026,779 

1889 

.. 

.. 

1,962,715 

1890 

18911 

•• 

•• 

2,154,824' 

to \ 
1895 J 

Averaged 

each year about 

2,000,000 


cheapening the cost of retorting shale thfin in refining 
the crude oil. The refining is still carried on with the use 
of the small apparatus used years ago, or with but very 
little increase in size, so that but slight reduction in the 
cost of labour, steam, repairs, &c.Jhas been, effected, and 

1297 ; >• *• 
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the refiners have been unable to do a profitable business 
in competition with the “ go-ahead ” foreign manufac¬ 
turers ; and from a once prosperous and thriving indus¬ 
try the Scotch oil trade has now dropped to a virtually 
unremunerative one, with but few good prospects ahead. 

The year 1886-87 was undoubtedly the worst the 
Scotch trade ever experienced, and all the companies were 
more or less sufferers. 

Young’s company headed the list with a year’s work¬ 
ing loss of 42,325/. 165. 8d., without allowing anything 
for depreciation. 

The Linlithgow Oil Company came next with a 
loss of 3904/., and then the Pumpherston company with 
a loss of 1160/., making a total loss in one year of 
47,389/. 16s. 8 d. 

Broxburn, instead of declaring its usual 25 per cent, 
dividend, only had 15 per cent, to declare; Burntisland 
gave its shareholders only 7 per cent., as against 20 per 
cent, of the year before ; and Holmes company’s share¬ 
holders had to be satisfied with 5 per cent., as against 
the previous year’s 8 per cent. 

In these days, holders of the regular shares in tins 
Scotch oil companies stand a poor chance of sharing in 
the profits (if there are any) of the companies, owing to 
the latter having burdened themselves with enormous 
sums in debentures, loans and preference shares, on 
which interest must be paid, and by the time that 
is paid but little, if anything, is left for the share¬ 
holder. 

Tabular statement No. III. shows the amounts of loans 
and debentures compared with the original capitals of 
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Table III. 


Name of Company. 

Original Capital. 

Loans and Debentures. 

1886. 

1887. 

1886. 

1887. 

Broxburn . 

£ 

199,750 

£ 

199,750 

£ 

64,608 

£ 

85,106 

Burntisland 

119,450 

144,950 

51,500 

55,200 

Clippens 

247,050 

247,650 

103,184 

122,051 

Holmes 

35,000 

35,000 



Linlithgow. 

159,374 

160,000 


43,816 

Pumphereton 

76,500 

107,270 

52,345 

48,040 

West Lothian . 

82,314 

74,898* 

10,466 

7,400 

Young’s 

605,625 

605,625 

435,548 

526,262 


* After reduction in capital. 


the various companies in 18 8 6 and 1887. It will Ibe seen 
that the Holmes is the only company that has kept itself 
free from this burden, while the other companies have 
involved themselves to an extent of from T \j- to their 
original capital, making a total increase of liabilities of 
190,705?. over the year 1886. 

Since 1884 the depreciation in the value of the 
shares has been ruinous to investors, as will be seen by 
referring to Table IV. 

The above depreciation in share values means a total 
loss to investors of 1,124,044?., in two years. 

From 1887 to 1891 the companies had a hard 
struggle for existence, and notwithstanding that the 
beginning of 1891 showed no brighter prospects for the 
oil trade than the previous years, yet a new concern 
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TABtK IV. 



Prim of Shares. 

I d%m. 

Ntunct of (Company. 

1884. 

1 itimtik’F 

IHHtl 

May 

1BK7. 

Hirsm 

Pm iHKfi. 

Hiiim 

Broxburn „ 

2H| 

224 

li 

ii-i 

171 

BiirntittlmnL 

2U.1 

15 * 

7 

na 

101 

Clipping (Obi) * 

17 3 

01 

41 

•n 

m 

» (Not) . 

• • 

n 

52*. M. 

97*. fid. 


Dalmeny . . ! 


04 1 

** m \ n 

If# 

7,’n 

7| 

IbilniuH 



1 7 fid. 

j Ms. (hi 


Linlithgow . 

1 

KJ i 


1 

fii \ 


Ptnnpkiwion . : 

## | 

72 ! 

4 

oa 


Walkinnhftw . ! 

00*. fid. 

0*. 3, 1. 

fi». Ad. 

# m * 

90*. 'Ad. 

Wmt liofcliiiin » ] 

M 


4 ; 

I 1 

* *» ' 


Y«iruig*« 

12 j 

0 ■ 

i 

H \ 

i i 

H 

H h 


started in January of that year under the name of the 
Shell lesion Oil and < ‘hmuienl ('ompiiny. 

The work in o remits of the fumueia] year I rtf 

the various eoinpauies showed that four out of the **iJ 4 I 11 
companies showed a total profit of H5, 192/., hut only I wo 
of these four eojijjtnniejt made any allowance for depmd* 
ation. The remaining four eompamex showed a total 
loss on the year’s work of .‘t2,57t>/., so that, pmctiealJy 
HjHjakitif?, the, ei<zht eoin panics taken together realised a 
profit of only 52,91 ft/. Thi-t had showing of eourac had 
its effect on the, share values, wliieh all suffered more or 
less, iunl fell in value to a total amount of iiifi,‘3U7t. 

Ah ««w:h Hueeeeding fiimnciai year comet* round flu* 
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companies have always pretty much the same story as 
last year’s to tell their shareholders, and in the event of 
a company having no dividend to declare, its directors 
describe in glowing terms the prospects of the coming 
year, and the amount of profits that ought to be made 
if so-and-so and so-and-so remain as they are ; and then 
they tell the shareholders that all the works plant is in 
splendid condition—a fairy tale for the purpose of giving 
the shareholders the impression that there is really no 
need of allowing for depreciation, even if they could afford 
to do it. Of course the “ oughts ” and “ ifs ” are seldom 
realised, and when at last the works plant is placed 
under the auctioneer’s hammer it won’t stand the test, 
and then the shareholders suddenly awaken to the fact 
that their “ splendid condition ” plant is so thoroughly 
worn out, and in such a bad state of repair, that it will 
not even fetch the price of “ good ” old iron. 

Competition is not by any means the sole cause of 
the downfall of this once thriving industry, and one 
does not have to look far to see many far greater evils 
than competition. The different companies have been 
fighting one against another almost incessantly, trying 
to undersell, or raising injurious and untruthful reports 
with a view to ruining one another; and the industry 
would have by this time been practically a thing of the 
past had not the Standard Oil Company of America tried 
to act as mediator between the several companies, and 
got them to combine and work amicably together, with 
a view to maintaining such prices as would enable them 
to pay the dividends due to their trusting (but often 
sadly disappointed) shareholders. The result of the 


D 
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consultations between the American and Scutch nil re¬ 
presentatives was the formation of the Scottish Mineral 
Oil Association in 1887. At the .start this Asocial ion 
did not comprise the whole of the Scotch manufacturers, 
owing to the perverseness of certain directors of the 
companies; hut after a while these men gradually com¬ 
menced to come to their senses, and the companies they 
represented joined in with the others, with n view to 
regulating and maintaining priees. Things then moved 
along smoothly for a while, until one of the companies 
found it had more products ready for flu* market than 
the Association saw its way to relieve tin* company of, 
and so, rather than curtail its manufacture until the 
demands of the market increased, it withdrew from the 
Association and placed its products on the market at a 
greatly reduced figure, thus lowering market values mid 
upsetting what benefit to the companies flu; Association 
had been able to achieve in a short time. By dint of 
hard work and much persuasion, the Association finally 
won the recreant company back to its fold, but had 
hardly done so before another withdrew and upset calcu¬ 
lations again. 

It is therefore not surprising that after a chequered 
career of about five years the Scottish Mineral (til 
Association finally disbanded in November Isyg, and 
the companies went back to their old tricks of frying to 
undersell and otherwise ruin each other; while at the 
same time they were busy looking around for femdble 
excuses to give their shareholders for not being able to 
pay a dividend, or having to decrease its amount. 

Another very serious cause of the almost bankrupt 
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condition of some of the companies, is the fact that the 
heads that govern them are men entirely devoid of 
practical experience. It is undoubtedly very important 
that every company should have a good financier, but 
because it is fortunate enough to possess one is no ex¬ 
cuse for giving him full sway in matters not pertaining 
to the financial part of the business. Most of the 
managing directors in the Scotch oil trade have had no 
practical experience whatever; and not only that, but 
although they almost invariably have thoroughly prac¬ 
tical men under them, they are often too dignified to 
consult and take the advice of those who are subservient 
to them, and rather prefer to give arbitrary orders that 
sometimes do, but more often do not, give the desired 
results. Sometimes the works managers are so far 
ignored that the directors will bring in a stranger to 
value their works plant and report on it. Of course the 
reason for such action is obvious, as a stranger cannot 
possibly obtain an accurate knowledge of the actual con¬ 
dition of the plant by a few superficial examinations that 
he may make, and consequently he enables the directors 
to tell the shareholders that they (the directors) are 
proud to be able to say that a “ perfectly disinterested 
engineer ” who has examined the plant, reports that it 
is in perfect condition and values it at so much. Had 
the works manager, who knows exactly what the con¬ 
dition of the plant is, been called upon, as he should 
be, to make a report on the condition and value of the 
plant, he would give a very different tale, and his 
report, therefore, would be unsuitable—for what it 
was wanted ! If the shareholders, instead of quietly 

d 2 
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believing all that their company’s directors tell them, 
would take the matter into their own hands, and appoint 
a committee to see that there were properly qualified 
men in the proper places, and more particularly that 
the said qualified men are allowed to make use of their 
experience, discretion and knowledge for the benefit of 
the company, without being interfered with by a man 
or men who know nothing about the practical manu¬ 
facture, they would be taking a most important step in 
the direction of placing the industry on a paying basis 
once more; and until they so act but little improvement 
can be looked for. 

Another cause of great loss of money is the adoption 
by the board of directors—who, as before stated, are 
generally men of no practical experience—of patented 
“ theoretical ” apparatus or processes. The word theo¬ 
retical is used on account of the fact that sometimes the 
practical working of the plant has never been properly 
determined, and its adoption is liable to result in a loss 
of many “ bawbees ” to the company, while the patentee 
gets the benefit of the experience of the practical experi¬ 
ment with his apparatus, See., at no cost to him. Before 
these experiments are tried, the company’s practical 
men are either entirely ignored, or sometimes their 
opinion is asked for, and if they give an adverse criti¬ 
cism they are considered prejudiced, and the experiment 
goes merrily on. 

One or two of the companies that have been 
amongst the biggest dividend-payers, besides being in 
the best financial condition in these critical times, have 
a number of practical men on the board of directors. 
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do not waste money on outsiders’ theoretical patents, 
but rather encourage their own employes to improve 
the processes and apparatus; and above all, consult the 
practical men of the different departments and act on 
their advice. 

It is only too apparent that unless a unanimous and 
harmonious combination of the companies soon takes 
place, together with radical changes in the management 
wherever needed, we shall in a few years be left to 
mourn the loss of one of Scotland’s most important 
industries. 
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CHAPTER II. 

GEOGRAPHICAL AND GEOLOGICAL 

A large number of the oil works were outside the sluile 
limits, and the crude oils that they manufactured were 
products of Parrot and cannel (teals, coaly shale or 
bastard Parrot, and also colliery dross. Those works 
that make the true shale oils are confined in a com¬ 
paratively small area of the country extending from 
Straiton and Burntisland in the south-east and north¬ 
east, to Gobbinshaw and Linlithgow in the south-west 
and north-west, or a distance of about twenty-five miles 
east and west by twelve miles north and south. 

Of course there are shales found in other sections 
of the country, but the section between the points just 
named is the only one that has been really of any 
great commercial value. 

The Author is greatly indebted to his old friend 
the late Mr. Alex. Lumsden, mining engineer to Young’s 
company, for being able to give an accurate diagram 
showing the geological positions of the various seams 
of shale. It will be seen from this diagram (No. 1) 
that the shales of Midlothian are found in the ealci- 
ferous sandstone series lying between the Mountain 
and Burdiehouse Limestones. The thickness of the 
section is very variable, and ranges from 300 fathoms 
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at Addiewell to 150 fathoms at Straiton. The section 
contains many different seams, but the principal com¬ 
mercial ones are— 

Tell’s, 

Broxburn, 

Dennit’s, 

and their respective thicknesses are— 

3 feet. 

5 „ 

9 „ 

The rest of the shale section, is made up of several 
thin and unimportant shale seams, together with sand¬ 
stones and indurated clays. 

The following reference matter adds greatly to the 
value and interest of Mr. Lumsden’s diagram, and was 
prepared by him :— 

Eef. Letter. 

A. Associated with this seam is a third-rate Parrot coal, 9 inches 

thick, which yields on distillation 32 gallons of crude 
oil per ton, and was wrought at Provanhall, Coatbridge. 

B. Immediately oyer this seam is a seam of shale 8 inches 

thick, wrought- at Arden, Airdrie. 

CL In this position is a seam of true shale, 8 inches thick, and 
yielding 50 gallons crude oil per ton. Extensively 
wrought around Airdrie. 

D. The top part of this seam consists of a kind of gas coal, which 

yields 32 gallons crude oil per ton. Wrought near Airdrie. 

E. This is the seam that is found at Westfield, Eifeshire. 

Yields 40 gallons crude oil per ton. 

F. This seam is now exhausted. It was the first mineral used 

in the production of paraffin oil. 

G. Above this seam of limestone is a seam of shale yielding 

29 gallons crude oil per ton. Wrought at leavemseat. 

H. Associated with this ironstone is a seam of a kind of shale 

yielding 32 gallons crude oil per ton. 
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Ref. Letter. ^ 

I. All the Renfrewshire oil works are supplied from this seam- 

Gives 45 gallons crude oil per ton. 

J. It is between this seam and the Burdiehouse limestone ia 

the best and most profitable shale seams are found. 

K. Associated with this seam is an earthy kind of gas coal. 

Wrought at Drumoross, near Bathgate. 

L. Over this limestone a shale is sometimes found. It was 

wrought in a quarry between Livingston and Bathgate. 
No shale has yet been found under the Bnrdiohouso 
limestone. 


Shale. 

Bituminous shale, from which Scotch oils are de¬ 
rived, might at first sight be mistaken for coal, but on 
close examination distinct differences will he noted. 

In the first place, shale lacks the intense blackness 
of coal, varying in colour from a grey to dark clove 
brown, and, unlike coal, it does not dirty the fingers 
when handled. 

Secondly, a lump of bituminous coal may he easily 
broken into small pieces by striking it with a hammer, 
hut a piece of shale would require ten times the 
exertion before it could be similarly broken; and the 
pieces of shale thus broken would display a conchoidal 
fracture, whereas the fracture of the coal would he 
laminated. 

From a structural point of view shale may be 
divided into three classes, viz.:— 

Plain shale. 

Curly „ 

Leafy „ 
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The first mentioned, as its name implies, lias a plain 
appearance, such, as an ordinary piece of broken rock. 
The curly shale has a wavy or curly structure, and gives 
one the impression that it has been subjected to an 
enormous lateral pressure during the early stages of 
mineralisation. Leafy shale, which might also, per¬ 
haps, be termed scaly shale, consists of semi-loose scales 
which can easily be separated with the blade of a knife. 
It is usually of light brown colour, and is found almost 
solely at “ outcrops,” and therefore this structural pecu¬ 
liarity is doubtless due to the action of the weather on 
what was previously, perhaps, plain shale. Leafy shale 
is of little or no value as an oil-yielding medium, and 
is of no commercial value, but is often sought after by 
collectors of natural curiosities, as it usually contains 
fine specimens of fossil ferns, &c., which are more easily 
separated and prepared for exhibition than those found 
in the other shales. 

A curious feature in regard to shales is the very 
widely diverging character of the same seam in different 
districts. To such an extent does the same seam vary 
in character, that seams that are very profitable to work 
in one district are entirely unprofitable in another, 
although the two districts may be only one or two miles 
apart; and this diminution in the value of a seam is* 
always in a westerly direction. 

Table V. gives the yields of crude oil from different 
kinds of shales and coals from various sources. Some 
of the shales that show the smaller yields of crude oil 
are often far more valuable to the companies than the 
shales that give twice or thrice the quantity of crude 
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oil. This is due to the fact that the crude oil resulting 
from shales or coals that give a large yield, generally 
contains very little paraffin wax and large amounts of 
burning and lubricating oils, and the latter of low 
specific gravity and poor lubricating quality. It is, 
therefore, necessary to make a careful examination of 
the crude oil before any definite opinion can be formed 
of the value of a shale. 


Table V. 


Name of Mineral. 

Gallons of 

Crude Oil per Ton 
of Mineral. 

Addiewell Thick Shale . 


27-38 

Asiatic „ 


22-40 

Auchenlea „ 


50-00 

Auchenheath „ 


39 to 78 

Boghall „ 


26*22 

Boghead Coal 


85 to 128 

Burnside “ St. Andrew ” Shale 

26-97 

Cairney Hill 

33 ... 

10-88 

Capeldrae (first quality) 

35 ... 

70 to 81 

„ (second quality) 

35 ... 

41 to 65 

Canadian 

33 ... 

54-00 

Cobbinshaw (Fernie’s) 

33 ... 

44-80 

„ (JDmgle’s) 

33 . * * 

33-77 

4 Cockmydron 

33 ... 

31-58 

Dalmeny 

33 ... 

34-60 

Denbrae 

33 ... 

10-90 

Denhead 

33 ... 

14-25 

Dour a or Patterson 

33 ... 

36-45 

Fortneuk 

33 ... 

29-81 

Gorebridge 

33 ... 

74-66 

Grey 

33 ... 

24-89 
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Table V.— continued. 


Name of Mineral. 


Gallons of 
Crude Oil per Ton 
of Mineral. 


Inkerman Shale 
Kirkcaldy „ 

Knightswood „ 

Ladedda „ 

Lesmahagow „ 

Limcficld (Wost Calder) Shale 
Lochgelly „ 

Methyl Brown Coal 
Methyl Black „ 

Mid Calder Oil Company's Shalo 
Midhill 

Muttonhole „ 

Newliston „ 

Overton n 

Omoa Gas „ 

Bochsoles Coal 
SeaMd Shale 
Tnrra Mineral 
Uphall Shale 
Wellwood Coal 
Wemyss n 
Westfield Shale 
Westwood n 


45*68 

82*49 

36*00 

74*95 

39*00 

28*80 

28*70 

65 to 90 

49 to 52 
28*70 
50*00 
43*00 

28 to 32 
64*00 
47*70 
72*00 
86*40 
69*00 

29 to 84 
46*00 

60 to 70 
18*60 
29*80 
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Table VI., while Table VII. gives the analyses of spent 
shales taken from the old form of Vertical and the 
Henderson retorts. 


Table VI. 


Constituent. 

Moisture (at 240° F.) 

Volatile matter 

“ Fixed ” carbon 

Ash. 

Total 


Per Cent, by 
Weight. 

2-67 

24-31 

12-50 

60-50 

99-98 



Total 


100-08 


99-50 
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CHAPTER III. 

THEORETICAL. 

Shale, in the form in which it is mined, does not con¬ 
tain any oil or oily matter, and no oil can be obtained 
from it until it has been subjected to a sufficiently high 
heat to bring about its decomposition or the breaking 
up of its chemical constituents, so as to allow the latter 
to rearrange themselves and produce oil, &c. That oil 
does not exist in shale as such can he easily proved by 
reducing the shale to a fine powder, and then mixing 
it with any solvent of oil, such as benzol, naphtha, 
ether, &e., when it will be found that these solvents 
fail to extract any oily matter whatever. Therefore a 
shale has to be subjected to heat, or to what is known as 
a destructive distillation, in order to obtain oil from it. 

The oil which shale yields is chemically known as a 
hydrocarbon, because its constituent parts are hydrogen 
and carbon. There are two series of these hydrocarbons, 
one the paraffin and the other the olefine series. 

When a hydrocarbon is heated, the oil first begins to 
boil and then to vaporise or distil, and if the vapours 
are further heated by passing them through a highly 
heated (bright red hot) tube, they will be decomposed 
into a permanent gas. We therefore see that the shale 
should be distilled at as low a heat as possible in order 
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to obtain as much oil and as little gas as possible. It 
would be comparatively easy to distil sbale so as to 
produce but a small quantity of gas, if tbe oil were 
present in the shale as oil; but it not being so neces¬ 
sitates the shale being heated to a considerably higher 
temperature than that necessary to merely distil the 
oil, in order to overcome the chemical affinities that hold 
the hydrocarbons in the peculiar state in which they 
are present in the shale, and in order to accomplish the 
commercial necessity of rapid working. When these 
chemical affinities have been overcome, and the hydro¬ 
carbons freed, the latter are subjected to a high heat 
before they are able to escape, and are consequently 
partly decomposed into permanent gas ; but the amount 
of decomposition that takes place varies greatly with 
the form of retort used and the method of working 
the retorts. 

It is evident that to accomplish the distillation of 
shale, and obtain the best results, the heating surface 
of the retort should be as large as possible in com¬ 
parison with the area of the internal cross section, 
so that the retort need not be excessively heated in 
order to distil the shale that is farthest away from 
the heating surface; and that the oil vapours should 
be removed from the retort as soon as possible, and be 
protected as much as possible (while in the retort) from 
the excess of heat. The oil resulting from vapours that 
have not been sufficiently quickly withdrawn from the 
retort, or sufficiently protected from the heat, is very 
liable to have what is technically called a “burnt” 
smell. 
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Since ammonia water became such a valuable by¬ 
product of sbale distillation, another needed condition in 
the distillation presented itself, and that was that scien¬ 
tific experiments demonstrated that the whole of the 
nitrogen in the shale is not eliminated until the spent * 
shale has been freed of all its carbon, and in order to 
bum out all the carbon the shale has to be subjected to 
a nearly white heat. 

We therefore see that in theory the shale should 
be distilled at a low heat in order to obtain the maxi¬ 
mum yield of oil with production of as little gas as pos¬ 
sible, and »that it should also be subjected to a very 
high heat in order to obtain the maximum yield of 
ammonia; while at the same time precautions must 
be taken to prevent the oil from becoming “ burnt." 
Also, the retort should be constructed so that it can be 
charged, and the spent shale withdrawn, as easily, expedi¬ 
tiously, and with the aid of as little labour as possible. 
Under the heading “ Retorts ” we shall see how, by 
gradual steps, these conditions have finally all been 
combined in one retort, which retort is about as near 
theoretical and practical perfection as it is possible 
to get. 

Having obtained the crude oil, it is then necessary 
to refine and separate it into its various products. The 
crude oil, as it comes from the retorts, is of a dark 
greenish-black colour, and when cold, of about the 
consistency of soft butter. Its principal constituents 
are paraffin and olefines contaminated with oily bases 


* After all tho volatile matter lias been volatilised. 
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and phenols, and more or less spent shale dust, &c. The 
dust and other suspended solid matter is easily sepa¬ 
rated by allowing the oil to settle in the storage tanks, 
but the oily bases and phenols have to be removed by 
the use of acid and alkalies. 

When the oil is shaken up with acid, the latter 
combines with the oily bases, and also with the lower 
members of the olefines, forming a heavy black tarry 
mass, known as “ acid tar,” that settles to the bottom 
on allowing the mixture to stand at'rest for some 
hours. It has been found in practice that it is not 
possible to remove the whole of the bases by one or 
even two acid treatments, and that a number of treat¬ 
ments are necessary. 

The lighter oils are more susceptible to the action 
of the acid than the heavier ones, and too much or too 
strong an acid is liable to “ burn ” them and make 
their subsequent refining difficult, besides wasting acid; 
therefore, as is explained under the heading “ Treating,” 
considerable judgment has to be used in regard to de¬ 
termining the strength and quantity of acid to use in 
the various stages of refining. 

It is, of course, hardly necessary to state that all 
kinds of acid have been tried for the treatment of oils, 
and the results of numberless experiments have proved 
sulphuric acid to be the only one practically suitable 
for the work. 

i 

In the alkaline treatment of the oil, caustic soda 
is principally used, but in certain stages it is often 
found advantageous to use carbonate of soda. The 
alkali, besides neutralising any free acid that may 
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remain in the oil after it has received its acid treat¬ 
ment, attacks the phenols, and forms a thin tarry- 
looking mass which settles to the bottom of the oil. 

It must he remembered that the oily bases which 
the acid extracts are not decomposed by the acid, but 
form a simple chemical combination, and should the 
acid tar bo neutralised with soda or any other alkali, 
the bases will be at once set free and come to the 
surface in the form of an oil. Therefore it is of the 
utmost importance that- an acid-treated oil be. allowed 
to settle until as thoroughly freed from acid tar as is 
practicable, because any acid tar that it may contain 
when it receives its soda treatment will he neutralised, 
and the oily bases thus liberated will at cmee go back 
into solution in the oil. 

The same caution also applies to the soda tars, but 
as the oil after the soda treatment does not usually 
receive another acid treatment until after a distillation, 
there is little or no danger of the phenols being set free 
and redissolved by t he oil. 

The oily 1 wises are perhaps the most detrimental 
impurity to have in the oil, owing to their objectionable 
smell and the quickness with which they oxidise and 
turn red, and finally reddish black, thus preventing!the 
manufacture of an oil that will keep its colour if any oily 
bases are present 

The phenols also oxidise and redden, hut not as 
rapidly as the oily bases, and they have not such a 
disagreeable smell. Of course both impurities must 
be removed from an oil before we can have a properly 
and thoroughly refined oil. 
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There is another important operation that the. oil 
has to undergo in the process of refining, and that in a 
distillation. The distillation performs three funct ions, 
namely— 

First, it enables the oil to he separated into various 
grades or products, such as naphtha, hurtling oils, heavy 
oils containing wax, &e. 

Secondly, it separates soluble impurities in the oil 
that cannot be removed by a judicious application of 
chemicals. 

Thirdly, it brings about a crystalline condition of 
the higher members of the paraffin group that, ware 
previously in a gelatinous or amorphous condition. 

The specific gravities at which the distillates art? 
separated from the various products vary according to 
requirements, as will be explained under “ Refining.” 

The impurities that are separated by the (list illation 
are certain carbonaceous, earthy and sulphurous matters. 
The largest amount of the carbon or coke that remains 


in a still after the distillation is finished, is the result, of 
the decomposition or “ cracking” of the oil rather than 
the presence of actual impurities; and this fact can 1ms 
easily demonstrated by taking a quantity of thoroughly 
well refined oil—water-white burning oil for instance— 
and distilling it in a glass flask over an Argnnd burner. 
A few per cents, will distil off at the start without 
much change being noticeable, hut the oil is in reality 
all the time assuming a brown colour, which very 
gradually gets darker and darker until, after Imomiwr 
noticeable, it has become a decidedly dark brown ; „nd 
as the distillation approaches completion tins colour i* 
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almost or quite black; and when the distillation is 
finished a deposit of carbon will be found in the bottom 
of the flask, and perhaps more or less on the sides. 

The cause of coke being formed in the still is due to 
the decomposition of the lower members of the paraffin 
into olefine hydrocarbons, and as olefines contain less 
carbon than paraflins, it is necessary that when this 
decomposition takes place there should be a rejection 
or deposition of carbon. It is therefore plain that 
every time a hydrocarbon is distilled it causes a de¬ 
crease in the percentage of paraflins and increase in 
the percentage of olefines; and for this reason, and 
because paraffins are more valuable products than 
olefines, it is obvious that a hydrocarbon should not be 
distilled more times than is absolutely necessary. 

The fact that a distillation brings about the crys¬ 
talline condition of a paraffin—provided it contains 
solid paraffins—can be well demonstrated by taking 
a quantity of vaseline (which is really a wax in the 
amorphous condition) and distilling it very slowly. 
When the distillation is finished, it will be found that 
on cooling the distillate there are distinct signs of crys¬ 
talline formation ; and if this distillate is re-distilled 
two or three times, the crystals will finally be so well 
developed on cooling, that the distillate may be placed 
in a cloth and pressed, so that a cake of wax will remain 
in the cloth after the oil has been expressed. This 
result could not {Kwsibly he. accomplished by pressing 
the original vaseline. 

In this process of promoting the crystal finable quality 
of the paraffin, decomposition of course takes place, and 








theoretical. 


S3 


the higher members of the paraffin group an- dm.m- 
posed to the next lower members, or, m other won!-., 
the higher melting point waxes are reduced to lower 
melting point ones, and therefore ovary dilution 
lowers the melting point or chilling point of tin* ud 


distilled. 

A wax obtained from the heavy or latter end c.t a 
distillation has very fine close crystals as compared with 
the wax obtained from a very much lighter or lower 
specific gravity oil, and therefore, as the heavier oil 
gives the higher melting point wax, the higher melting 
waxes always have the smallest crystals. 

There is another condition that greatly afreets the 
crystalline condition of a wax, and that is the, method 
adopted in cooling it. If a melted wax, or mixture of 
wax and oil, is suddenly brought in contact with a cold 
surface, it will at once congeal and show scarcely any 
crystalline formation; whereas, if the same wax or 
mixture be allowed*to cool very slowly, the crystals 
will be large and well defined. This is a most im¬ 
portant point to remember, because in the stage of 
refining where the wax is extracted from the oil, 
great difficulty is often experienced in pressing and 
making a thorough separation, and this difficulty in 
often due to too quick cooling—hut, of course, may 
be also partly or wholly due to the need of another dis¬ 
tillation. 
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OH A PTE II JV. 

PRACTICAL. 

In order that the details of the manufacture, may he 
more, easily followed, it. will he as well to first outline 
the course that, lias to he pursued in order to obtain 
the crude oil and by-products. 

The shale as it is received at the mine head is loaded 
into side or bottom dumping railway wagons, and is then 
transferred to the retort department along the overhead 
railway track A (Fig. l). The contents of the wagons 
are then dumped into the shale, breaker B, and, after 
passing through the latter and into small trucks, are 
hauled up the incline (1 to the level of the top of the 
benches of retorts I>, and, their contents having been 
discharged into the retorts, the process of destructive 
distillation commences. The vapours ami gases pass 
out of the. retort through the connections K and into 
the mains F and <i, which latter conduct them to the 
air condenser II. In the air condenser the separation 
of the gaseous and liquid products takes place ; the 
latter, which consist of a mixture of crude oil and 
ammonia water, are pumped to their respective storage 
tanks, while the former passes on through the connec¬ 
tion 1 to the exhauster house .J, and from there is 
forced through K into the coke tower M, where any 
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volatile oil that it may contain is extracted. The gas, 
thus robbed of its last traces of oil, continues along 
through L and back to the retorts, where it is burned as 
fuel in the furnaces. The volatile oil extracted iu the 
coke tower is dealt with in the apparatus N. 

Having thus shortly outlined the process of destruc¬ 
tive distillation,, we will now proceed to follow the 
process in all its details. 

On account of the shale being in the form of large 
irregular masses, when it arrives at the works, it is 
necessary to reduce its size in order to charge it into 
the retorts. In the early days, when Boghead coal was 
used, a gang of men, supplied with long-handled 
hammers, used to be kept busy breaking up the coal to 
the requisite size, but when shale supplanted Boghead 
coal, it was found that even a quadruplication of the 
number of men did not enable the supply of broken 
shale for the retorts to equal the demand—so difficult was 
the shale to break—and therefore it was found necessary 
to devise some other and cheaper means of doing tins 
work. This necessity led to the invention of a median i- 
eal device, the construction and working of which will 
now be explained. It consists of a large wooden 
hopper B (Fig. 2), constructed of heavy timber, and 
lined on the inside with iron plates securely bolted to 
the wood. The upper portion of the hopper, and on 
the side on which the shale is received, is built at an 
angle, so as to prevent the shale falling directly on 
breakers cc, and causing undue strain to the machinery, 
but at the same time the angle is such that the shale 
cannot remain on it, and has to slide down. The 
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breakers are east-iron discs, provided with coarse teeth 
on their periphery. These discs are about 3 feet in 
diameter and about 3 inches thick, while their teeth 
are about 3 inches long by 11, inch wide, by 3 inches 
high, and the centre of the disc, is cored square to 
fit a shaft with a square cross section of 0 inches. 
A sufficient number of these discs are placed on two 
shafts to form what are practically two toothed rollers, 
about 9 feet long, with their teeth running diagonally 
across them. They arc placed parallel to each other 
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in the hopper, with a tooth clearance of about an inch, 
and are connected by means of heavy gears so as to 
revolve towards each other and thus draw down the 
shale and crush it as it passes between them to the 
lower hopper I>. The lower hopper acts as a reser¬ 
voir for broken shale, and is closed on the bottom by 
an iron slide actuated by the lever 0. 

As the side-dumping wagons A arrive along the 
elevated track N they are dumped into the hopper, 
and the small trucks or “ hutches ” 15 are then filled 
and pushed to the foot of the incline K, where the 
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endless chain G engages in the projection I on each end 
of the truck and hauls it up the incline. The axles of 
th.e wheels of these trucks are set as close together and 
as near the centre (lengthways) of the truck as possible, 
so that the attendants who charge the retorts can, with 
a slight effort, easily tip the truck and discharge its 
contents, after loosening the catch L that holds the 
swinging ends K in place. Each truck is constructed 
so as to hold just sufficient shale to charge one retort. 
"When a truck is emptied it is run on to the down 
track of the incline, and its projections, I, engage in 
the endless chain that is travelling in the direction 
of the! breaker, and it is by this means prevented from 
<c running away.” The whole of the machinery and 
gearing connected with this part of the work is not 
shown in Fig. 2, as it would be more or less confusing, 
and it is sufficient to say that the endless chain G is set 
in motion by sprocket-wheels or sheath-pulleys geared 
from the engine that runs the breakers. 

Retorts. 

In the infancy of the trade only two forms of 
retorts were in vogue, namely, the horizontal and 
plain vertical. When the late James Young first 
started his oil work at Bathgate, he used ordinary 
D-shaped horizontal gas retorts, each of which was 
fitted with a screw running lengthways through the 
centre and worked from the back end by “ tooth and 
pinion ” wheels. The coal (Boghead) was fed into the 
retort from a hopper (placed above the front end of the 
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retort) and was carried along by means of the rotating 
screw and discharged into a water lute or trough of 
water at the hack end. About two years after Young 
started, he erected three cylindrical cast-iron retorts 
vertically in a fire chamber that was common to the 
three ; their tops wer§ surmounted by hoppers, while the 
bottoms were sealed by dipping into troughs of water. 
Either Mr. Young or Mr. Meldrum was in constant 
attendance during the first week of the working of 
those vertical retorts, and by the end of the week the 
retorts had proved so satisfactory that Young told 
Meldrum that their fortune was made. The horizontal 
retorts were then almost entirely superseded by the 
vertical retorts, which latter were cylindrical cast-iron 
pipes about 18 inches in diameter by 10 to 11 feet 
high. 

Owing to the tendency of Boghead coal to swell 
and the broken pieces to stick together when heated, 
considerable trouble was experienced in manipulating 
these straight cylindrical retorts, as the spent coal 
would not readily pass downwards, and the lumps 
had to be separated and pushed down with iron bars. 
In order to overcome this difficulty, Young had some 
tapered cylindrical retorts cast, and set them in brick¬ 
work with their larger end downwards and sealed in 
water the same as the former ones. Each retort was 
fitted internally with a helical screw, the shaft of which 
projected upwards and was surmounted by a gear. A 
main shaft that ran the length of the retort benches 
supplied power to the screw gears and kept the screws 
moving at a very low rate of speed, which was just 
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sufficient to keep the contents of the retorts in constant 
motion—and that in a downward direction—and prevent 
them from sticking together. This method of construc¬ 
tion and working proved highly successful, and was 
continued for about eight years, when, owing to the 
introduction of a radical change in the shape of the 
retort, the use of the screws was discontinued. The 
erection of a set of screws 'to work out the shale from 
the water troughs, and thus save labour, had been 
completed, but some experiments in that line showed 
that it did not greatly decrease the manual labour, 
while any saving in labour that was effected was more 
than offset by the cost of keeping the machinery in 
repair. 

The change in the shape of the retort that led to 
discontinuing the use of the screws was instituted by 
A. C. Kirk, who constructed a retort with an elliptical 
cross section and very much larger at the bottom than 
the top. The motive for giving the retort an elliptical 
form was to give a larger surface for the fire to play on, 
and less depth of material in the retort for the heat to 
penetrate, which conditions were expected to improve 
the yield and quality of the crude oil and reduce the 
amount of fuel used in heating the retorts. The 
anticipated results were fully realised, and the elliptical 
shape has been retained in all retort construction since 
then. 

' The shapes and sizes of the horizontal retorts that 
were used by the small works that sprang into existence 
in large numbers in the early days of the trade were 
various. If of large dimensions, they were usually cast 
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in two portions, consisting of the bottom and sides in 
one portion, and the top or coyer in another. Fig. 3 is 
a cross section of Bell’s patent retort, which was about 
12 feet long by 1 foot, and 3 feet high. Cowan’s retort, 
represented in cross section in Fig. 4, was 9 feet long by 
5 feet 6 inches wide, and 1 foot 6 inches high. The cross 
section of another form of horizontal retort that found 
great favour is shown in Fig. 5. This retort was built in 



Fig, 3. Fig. 5. 


various sizes, but its average capacity was about 50 cwt. 
One furnace usually supplied heat for three horizontal 
retorts which were set over the fire, as shown in Fig. 6. 
The charges of shale or coal placed in the horizontal 
retorts usually weighed from 5 to 8 cwt., but, as above 
mentioned, some of the retorts had a capacity of 50 cwt. 
and over. 

The value of the two forms of retorts (i.e. vertical 
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and horizontal) as regards their respective yields of crude 
oil and cost of production of the same, together with the 



Fig. 6. 


yield of refined products, will now be looked at, and the 
reason why the vertical eventually entirely superseded 
the horizontal retort will then be easily seen. 
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Table VIII. shows the yields of crude oil from a 
ton of shale, and the figures are the average of a large 
number of determinations made on the working scale. 


Table VIII. 


Crude Oil per Ton of Shale. 

Eatio of Yield of 

Horizontal. 

Vertical. 

Crude Oil. 

Gallons. 

Sp. Gr. 

Gallons. 

Sp. Gr. 1 

Horizontal. 

Vertical. 

34-20 

•870 

39*79 

*890 

100 

116-34 


The cost of distilling a ton of shale in the horizon¬ 
tal and vertical retorts was respectively, 157' 38d. and 
157'5 6d.; and therefore the cost per gallon of the re¬ 
spective crude oils was :— 

Horizontal . 157'38 — 34'2 = 4' 60d. 

Vertical . . 157'56 -r- 39'79 = 3'96d 

or 0 • 64<i. per gallon in favour of the vertical retorts. 

In proceeding to consider the marketable products 
derived from the above two crude oils it will be advis¬ 
able to compare the horizontal “ crude ” with the vertical 
“ once run oil,” because the vertical crude had to receive 
a distillation before its acid and soda treatments, which 
the horizontal crude did not have to. The cost of this 
distillation was 0 • 5<f. per gallon, and as the loss due to 
distillation was 8 per cent., the 39'79 gallons of vertical 
crude equalled 36'61 gallons of “once run oil,” making 
a total cost of 4 • 4 6d. per gallon. 
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Table IX. shows the yields of finished products calcu¬ 
lated on the above basis. 

Table IX. 


Horizontal. 

Vertical. 


Yield. 

Yield. 

Product. 

Gallons. 

Per cent, by 
Volume on 
Crude. 

Gallons. 

Per cent, by 
Volume on Once 
Eun Oil. 

Naphtha . 

0-855 

2-50 

0*863 

0-99 

burning oil 

15-903 

46*50 

14-831 

40-51 

Crude scale 

1-953 

5-71 

3*108 

8-49 

Imbricating oil . 

3-461 

10-12 

3-822 

10-44 

Total . 

22-172 

64-83 

22-124 

60-43 


The above yields of products figured at the market 
values of those days realised the following amounts :— 



Horizontal. 

Vertical. 


d. 

d. 

Naphtha 

10-046 

4-265 

Burning oil . 

272-498 

. 254*129 

Crude scale . 

63-277 

. 110-699 

Lubricating oil 

51-915 

57-330 

Total . 

397-736 

. 426-423 


We obtained 34'2 gallons of horizontal “crude 
oil ” from a ton of shale at a cost of 4 • 6d. per 
gallon = 157'38 d.; and 36 • 61 gallons of vertical' 
“ once run oil ” from a ton of shale at a cost of 4 , 46tZ. 
per gallon = 163 • 646c?. If we deduct these costs from 
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the above values of finished produets, wo have:— 
397-73H- I57*:$K =240•:};'»«//. for horizontal products; 
42G-423 ■ I (ill • 64(5 = 202' 717(1. for vertical products; 
which shows an increase in value of products from a 
ton of shale, of 22'421</. in favour of the vertical retorts. 

By referring back to Table. IX. it will be seen that 
the horizontal retorts produce more naphtha and burn¬ 
ing oils, but only five-eighths the amount of crude scale 
that the vertical retorts give ; and these figures, taken 
in connection with the fact that the. horizontal crude oil 
does not need a distillation before it is treated, go to 
prove that flits oil vapours are decomposed in the hori¬ 
zontal retorts, or are broken up into lighter and less 
valuable products than the vertical retort* yield. 

Another important, feature in favour of the. vertical 
retorts was, that if the current of steam passing through 
the retort was regularly kept up, great uniformity of 
production was the result, and the quality of the oil 
was not greatly at the. mercy of the fireman. On the 
other hand, if the horizontal retorts were not very care¬ 
fully attended to, the yield of crude oil was liable to 
be greatly decreased, and its quality was always at the 
mercy of the fireman. 

It being obvious that horizontal retorts are unsuited 
for the production of crude, oil, we will not discuss them 
any further, hut will turn our attenion to the develop¬ 
ment of the vertical retort. 

The vertical retorts in which the experiments to 
determine the respective merits of horizontal and ver¬ 
tical retorts were made were of the “ Kirk ” type, and 
their construction is shown in front sectional elevation 
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in Kg. 7, and in side elevation in Fig. 8. Referring 
to these two figures, A, the body of flic retort, is 
provided with a hopper B; the hopper is composed 
of four separate castings which are, the funnel-shaped 
piece C, the short cylindrical piece 1), and another 
funnel-shaped piece E, closed by the boll-valve F. 
To the flange at the bottom of the retort body is 
bolted a short casting G, that continues down under 



'• Fro. a. 

the surface of water contained in the. trough f{. The 
products ofdistillation passed out through the 
ion I and into the vapour main J. The shale to be 
charged into the retorts was brought in “ Imiehen " 

pilt&m L le T d r ck \ md d “ m i ,ai "> th,, 

After tie furnace fires had been starter] an,] t ,„. hml 


r 




.WV /-AAl ()Its A XI* HY-PRODUerX 

f»| I hi* retorts had reached ttu incipient red, the ], (l ]]_ 
\ah<* F wan lowered hv the h*v«*r M (after (ht* catc.li 
X had Keen l«nificiii*ijand then the shale lying on the 
platform 1, wa * slm\die,I into tin- retorts ; when the 
latter Were filled the lever M was raised, the catch N 
replaced, and tic joint between the hell valve and tipper 
hopper K was made pas and vapour tight hy mcaim of 
a little ruojfit clay. When sixteen or seventeen hours 
had elapsed since the first charging of a new set of 
tetoif>, the shale was sufficientjy spent," or exhausted 
<*f Volatile matter, to allow of the periodical charging 
and discharging to he commenced. Therefore, after, 

. ay, sixteen hours, » small (Hirtion of the spent shale 
was raked out from the water trough every half hour, 
and the quantity thus removed was regulated ho that 
at the end of three hours it equalled the quantity of 
elude to he charged into the retort. The removal of the 
spent dude from the water trough allowed a correspond¬ 
ing quantity of shale to fall from the retort and fill its 
place, and at the end of every third hour there was 
suflicjeut room in the fop of the retort to accommodate 
the 4 cut. of j»c>h -hale that constituted the charge. 
A« the capacity ol the retorts Were from ’JO to 22 cwt. 
it theivfoie jo*ik from fifteen to sixteen hours for the 
eh«h* to travel from the top to the hot tom of the retorts. 

The heat from the fimmee was first conducted 
around the lower third of the retorts, and then passed 
through pigeon-holed brickwork up around the middle 
third, ami then through another set of pigeon-holes to 
the upper third, and from thence through a flue to the 
chimney, There was, therefore, n gradual increase in 











RETORTS. 


67 


the heat of the retort in a downward direction, and 
the shale entering the top had ample time to have its 
volatile matter distilled off before it was subjected to 
the higher heat of the lower portion of the retort, at 
which latter point a large amount of the ammonia was 
produced. As all the products of distillation were re¬ 
moved from the retort at a point near the top, and as 
nearly all the volatile matter was distilled from the 
shale before the latter reached the hottest part of 
the retort, it would appear that there was not much 
probability of undue decomposition of the oil vapours 
taking place. However, it was thought that the intro¬ 
duction of a small quantity of superheated steam at a 
point near the bottom of the retort might possibly aid 
the distillation and improve the quality of crude oil, 
and the results of experiments in this direction were 
(much to the surprise of the instigators) an increase of 
nearly fifty per cent, in the yield of crude oil. Ever 
since those experiments were made (in the year 1860) 
the distillation of shale has always been conducted with 
the aid of steam—if upright retorts were used. Steam 
in a horizontal retort resulted in no benefit, as it simply 
passed along over the surface of the shale. 

The water trough H—which always had to be kept 
well filled with water—besides acting as a seal or lute 
to prevent the escape of oil vapours or gas, also quenched 
the hot spent shale as it fell into it, and when the shale 
was removed from the trough there was no danger of 
its setting fire to anything, and could therefore be 
loaded without further manipulation on to railway 
wagons and taken to the spent or waste shale bank. 
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These spent shale hanks are monuments to the good old 
days gone by, and can be seen in all directions in the 
shale districts, and some of them reach quite extensive 
proportions, being nearly one-third mile long by three 
or four hundred yards wide and eighty to one hundred 
feet high. 

The amount of coal necessary to heat the vertical 
retorts was 5 ewt. per ton of shale distilled. The 
average life of the retorts was about four and a half 
years, but even at the end of that time only the bottom 
third—where the fire had the most direct play—was 
seriously distorted and cracked, and the rest was usually 
in perfectly sound condition. To obviate the replacing 
of the whole of the retort, John Galletly suggested 
having it cast in two portions, so that that part which 
was most liable to be distorted by the heat could be 
easily replaced at a comparatively small cost. However, 
the suggestion was never put into practical use, and 
eventually this form of retort was superseded hy others. 

The first advances made towards improving the dis¬ 
tillation of shale were :— 

1. The adoption of a vertical retort. 

2. The construction of a vertical retort with an 
elliptical cross section. 

3. The introduction of steam amongst the distilling 
shale. 

It is not intended to refer at present to the forms 
of retorts that have only been in use in limited 
numbers, and onr attention will rather be confined, 
with one exception, to the consideration of the forms 
that may be said to have been of really commercial 
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importance. This exception is the McBeath retort, 
which was in operation at the Bellsquarry oil work 
about the year 1867, and is shown in section in Fig. 9- 
A is the retort proper, hung up in the brickwork B 
by the lugs a. The upper casting a 1 was provided with 
an outlet pipe G- and an opening F into which the hop¬ 
per F 1 fitted. G 1 was supplied with a steam injector g, 
which, aided by the fan blower K, caused a constant cur¬ 
rent of vapours to pass along through G 2 to the main II 
leading to the condenser, and in that way helped to 
exhaust the retort of the oil vapours as soon as they 
were formed. The retort was operated by filling it 
with shale through the hopper F l , and then lighting 
coal fires on the portion of the grate-bars I near the 
furnace doors d. After the requisite heat had been 
attained, and the distillation had commenced, small 
portions of the spent shale were raked out from under 
the lower extremity C of the retort, and allowed to burn 
on the bars where the coal fire was started, and the 
products of combustion surrounded the retort in their 
passage through the oven C 1 to the flue C 2 leading to 
the chimney. The air supplied for the combustion of 
the spent shale was admitted through the perforated 
iron boxes d 2 , which were secured to the furnace doors 
d. The “ burnt ” shale dropped through the grate-bars 
into the ashpit E, and some were also occasionally re¬ 
moved through the furnace doors. This retort being 
circular in shape and large in diameter was a backward 
step in economical retorting, but the principle of its 
working embodied the principles on which the Hender¬ 
son retort and the coal or heating retort of Young and 
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Beilby’s shale retorts were later constructed. As must 
be apparent, MeBeath’s idea was to distil tlie shale by 




means of the heat derived from the combustion of the 
earbon left in the spent shale. He saw that in order 
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to accomplish this with his apparatus, there was <1 P'o- 
bability that the products of distillation would bn drawn 
downwards by the draught of the chimney and la- 
consumed in the furnace, and therefore lie introduced 
the steam injector and fan blower with a view to 
counteracting this draught. Knowing that too great 
a suction on the vapour pipe would be as detrimental 
to the yield as an uncounteracted draught towards the 
chimney, by causing the fire to be drawn up into the 
retort, he had the vapour pipe G- cast with an open¬ 
ing on the top into which fitted an iron plug. The 
periodical removal of this plug and introduction in its 
place of a water gauge showed how the suction there 
compared with the known draught of the chimney, and 
if there was any difference it was easily corrected by 
means of either the injector or blower. 

Having noted this special step towards economy in 
shale distillation, we will now look at the construction 
and working of the “ Henderson ” retort, which type 
enjoyed a full share of patronage for many years. 

The principal features of the Henderson retort are 
the utilisation of the carbon in the spent shale and the 
gas resulting from the distillation as fuel, and, also, the 
adoption of a downward distillation. As the natural 
tendency of oil vapours is to rise, it was considered that 
making them travel in a direction contrary to their 
natural one—by driving them downwards through the 
shale contained in the retort—would have the effect of 
partially purifying them and giving a better quality 
crude oil; how far this theory was correct will be shown 
shortly. (See p. 80 .) 



72 


MINERAL OILS AND BY-PRODUCTS. 


The retorts A, Tig. 10, were made of east iron with 
an elliptical cross section, and were placed in a vertical 
position in an oven B that was common to four of them. 

The oven was heated 
1" by the two furnaces 

T‘? Jsa ^T C, and each furnace 

I pZJjjj n was comm(m to f w o 

||ip*^lm ictrats - Thet ' raf y- 

r Wm : •%. : WM r naces were separated 

Wm a b : ]i|i f by the dividing wall 

Iff V | Mjjk I D, and the products 

II „ ^ | K of combustion were 

\m |\$ ; fei conducted upwards 


through the flue E 
and discharged into 


H and discharged into 

the oven at a point 
about half-way up the 
retorts, and then had 
to take a downward 
course before they 
could escape through 
s XJL_1 'tbe iron chimneys h. 

a j'.-ij # To start these retorts 

__ ; _ it.was first necessary 

* . , f to light a coal fire in 

Fig 10 _ the two furnaces — 

supplying the fuel 
through the furnace doors G—and when the retorts 
had attained the proper heat, one of them was filled with 
shale by removing the cast-iron cover II of the hopper I. 
After* the lapse of four hours, another—of the set of foijr 


Fig. 10. 
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jonally opposite to the first * was charged, 
ntil the four retorts were filled, and every 
ereafter one of the set was emptied and re¬ 
fine order in which it was filled. In that 
ale remained sixteen hours in the retort 
.me for recharging that retort came round 
fter that time had, expired a tool K, called 
Y,” was placed so that its short arm engaged 
III that closed the bottom of the retort, and, 
lield in this position by an upward hand- 
its long arm, the iron wedges that held the 
e were loosened and removed, and then, by 
i long arm of the monkey, the plate was 
■fco the position shown on the left-hand side 
13ut before the plate was thus lowered, tluj 
.ee door M was placed under control by 
long-handled hook, and as the plate was 
r ed from its place 
y followed by the 
rich, latter, in its 
x, acted as a guide 
.e descending from 
•tire furnace below, 
ng that (l) in 
.h the retort just 
blaen the time for 
'3) would be eight 
arxd as the retort could not be discharged 
rnace below it was emptied, it follows that 
lale from a retort acted as fuel for a space 
* See plan of the retorts, Fig. 11. 
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of eight hours. In order to empty the furnace, an 
iron truck N, called a “ hutch,” was run under it, and 
then the long arm of the grating 0 was pulled down and 
the burnt shale allowed to fall into the hutch. After 
the furnace had been thus emptied, the grating was 
carried back to its former position by the counter¬ 
balance weight P. 

The products of distillation left the retort through 
the connection Q, and after the gas had been freed from 
oil, &c., it was returned through the pipe It and burned 
in the furnace for fuel. 

These retorts effected a great saving in labour over 
the old form of vertical retorts. In the first place, 
instead of dumping the shale on a platform, and then 
shovelling it by hand into the retorts, the latter were 
so constructed that a set of rails could be permanently 
laid over the top of them, and hutches containing the 
shale travelled along these rails and simply had to be 
tipped over an open retort in order to charge the latter. 
The discharging of the furnace was equally expeditious, 
and the hutch full of burned shale was removed by an 
endless chain aod required but little manual labour. 

Ten men were able to put through 65 tons of shale 
with the Henderson retorts, while the same amount of 
shale required 14 ‘5 men with the old vertical retorts ; 
or about two men for the former, for three for the latter. 

The coal required for working the Henderson re¬ 
torts was about 2’5 cwt. per ton of shale distilled, 
and of this about 1 '5 cwt. was used in the retort fire 
chamber and the other 1 cwt. in raising the steam 
(in the boilers) used in the retorts and driving the 
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aaehinery in connection therewith.. Therefore, the 
mount of coal necessary to run the Henderson was 
>nly about one-half that needed for the old vertical 
etorts, and was due to the use as fuel of the gas given 
iff during the distillation ; and it was also supposed to 
>e largely due to the utilisation as fuel of the carbon 
eft in the spent shale. Of course the spent shale from 
he old vertical retorts could not be used as fuel, owing 
o it having been drawn through the water trough at the 
)ottom of the retorts and rendered too wet to burn ; 
)ut even the utilisation of the spent shale from the 
Jenderson retorts as a heating medium was certainly, 
n the manner in which it was done, a backward step in 
iconomy rather than otherwise. As shown in Fig. 10, 
die gas for combustion was distributed in the furnace 
dose to the bottom, and had to burn its way upwards 
through the shale. It is quite evident that here was a 
weak point in the heating arrangements, because the 
spent shale when dropped from the retort was compara¬ 
tively cold, that is, it was not above a black heat, and 
therefore it required a large amount of the heat evolved 
by the combustion of the gas before it imparted any 
heat itself to the retorts. It is therefore apparent that 
if the gas was led into the furnace at a point above the 
spent shale, the whole of the heat that had been required 
for heating the spent shale to combustion point would 
be saved and utilised for heating the retorts, while, at 
the same time, the spent shale lying in the furnace 
would impart considerable heat to the air, necessary 
for the combustion of the gas, as it passed up through 
it. The author examined the gas burned under the 
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retorts with a view to determining whether its calorific 
power was sufficient to maintain the required heat for 
the retorts if utilised in the manner just referred to. 
The results of a larger number of determinations proved 
conclusively that the calorific power of the whole of 
the gas from one retort was a good deal more than suffi¬ 
cient to maintain a distilling heat on that retort for 
the required period of sixteen to seventeen hours, but 
as the retorts are not touched, as regards charging, from 
Saturday afternoon until Sunday afternoon, the shale 
has by that time ceased to give off gas, and therefore 
coal would require to be burned in the furnaces for 
about twelve hours, starting at midday Sunday. By 
adopting this method of burning the gas, the coal 
consumed in the retort furnaces could he reduced to 
0 • 5 cwt. per ton of shale distilled. 

The one objectionable feature in the construction of 
these retorts was the constant emitting of noxious gases 
from the short chimneys, thus seriously polluting the 
atmosphere in which the retort attendants had to work. 
At some of the works, these short chimneys were con¬ 
nected into a flue common to them all, passing along 
the side of the retort bench and leading to a tall brick 
chimney. There is one thing in favour and one against 
this latter method of disposing of the noxious gases, 
and, looking at it in a favourable light, it is at once 
apparent that it rids the atmosphere in the immediate 
neighbourhood of the retorts of the sulphurous and 
carbonic acid gases, and therefore makes it healthier for 
the men employed at the retorts ; but, looking at it in 
the other light, we see that the purpose for which the 
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short chimneys were meant—to prevent overheating by 
having too great a draught—was practically frustrated, 
because the draught of a tall stack is far more liable to 
variations than that of a short one, owing to its high 
altitude, and necessitates the employment of extra 
attendants to watch the heat and regulate the dampers. 

Table X. 


Hour after 
Charging. 

Hourly Yield of Crude Oil 
in Gallons. 

Hourly Yield of Ammonia 
(expressed as Sulphate) 
in lbs. 


No. 1 Shale. 

No. 2 Shale. 

No. 1 Shale. 

No. 2 Shale. 

1 st 

Nil 

0*993 

4*010 

2-137 

2 nd 

0-96 

1-325 

2*811 

1-441 

3rd 

1 * 85 

1*987 

0*561 

0*701 

4th 

2-69 

3*200 

0*463 

0*420 

5th 

3*16 

3-646 

0*330 

0-343 

6 th 

3*50 

3-706 

0*464 

0*449 

7th 

4*06 

3*500 

0-515 

0*547 

8 th 

2*81 

2-750 

0*739 

0*633 

9th 

2*25 

2*090 

0*980 

0*601 

10 th 

2*03 

1-250 

0*932 

0-525 

11 th 

1*94 

1*250 

0*572 

0*759 

12 th 

1*22 

0*500 , 

0*586 

0*712 

13th 

0*86 

0*385 

0*462 

0*569 

14th 

Nil 

Nil 

0*364 

0*528 

15th 

Nil 

Nil 

0*405 

0*448 

16th 

Nil 

Nil 

© 

CO 

00 

-3 

0*416 

17th 

Nil 

•• 

0*165 

- 

Total 

27-33 

26*582 

14-746 

11*229 
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The shale charged into a Henderson retort weighed 
17 cwt., and by referring to Table X. we can follow the 
progress of the distillation of that weight of shale from 
the start to the finish. 

We see by this last table that the shale yields up 
all its oil by the end of the thirteenth hour, and that the 
further continued retorting results in the production of 
ammonia only. As stated some pages back, the whole 
of the ammonia is not obtained from the shale until 
the carbon in the latter has been entirely eliminated, 
and therefore the shale in a Henderson would continue 
giving off a small quantity of ammonia for some days, 
because the heat is not sufficient to eliminate the 
nitrogen (that forms the ammonia) rapidly enough to 
exhaust the supply any sooner. The value of the 
ammonia obtained by continuing the retorting after 
sixteen hours have elapsed, is small as compared with 
the extra cost and outlay of apparatus that would be 
necessary, and therefore it is cheaper to content oneself 
with a smaller yield of ammonia, and confine the shale 
in the retort for only sixteen hours. 

The life of the Henderson retorts of course largely 
depends upon the usage they get, and the practice of 
some companies of working their retorts by contract 
cannot be too strongly condemned. The man who has 
the contract, being paid according to the yield, increases 
the heat on the retorts (as soon as the oil has distilled 
off) in order to obtain as large a yield of ammonia as 
possible, and by so doing he greatly shortens the life of 
the retorts, and cases are known where they have only 
lasted for three years where the work has been done 
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l)y contract. On tit** other hand, retorts that have 
received careful handling ha\r |..-en known to la* in as 
good condition af't.*r five year-' constant ns* as when 
first erected. 

A comparison «{’ tie* yield*. &**.. of tin* products front 
the old vertical ami ib-nder-m retorts will here he of 
interest, and is shown in Tahir XI. 

XL 


HcTtdtjriwis* % p-'iI i^aI. IMmA rfistitlL 


Crude Osl, 1 

Urn. 

C?it4 

r U||. 

18**. 

Cy«4 

v Oil. 

IJ.ii, 

8p. 1 

Grav. 

Gitlhiw. 

Hislftli. 

A»n«*, 

H|t». 

t # ill Inf I* 

; Ni!§4i 

ttniv. 


mip'it, 

Amwm* 

872 

28-29 

18-07 

874 

2^*92 

lft*2» 

877 

27*17 

IH • t#l 

869 

28*21 

111*82 

H7li 

22 • 7n 

19-20 

«?:f 

21 *86 

ir.-Hl 

sot) j m -no 

10-12 

H79 

2! *!» 

17-80 

«77 

27-00 

19-.90 

807 

20-78 

j ft-HU-: 

m\ 

‘21*14 

19 • 12 

«7ft 

28*79 

20-41 

869 

20-84 

«• 4« 

i 

Bill 

22-Oft 

2U-21 

n7T, 

24*7*2 

17* no 

870 

28.88 

' i0*2i; 

um 

2f-Aft 

21-20 


24*82 

IS- 1!) 

874 : 

22-41 

112*81 

mm! 

2.1 * 4’,) 

20-97 

*72 

211*21 

12-lW 

872 : 

21*24 

: 10*119 

HH'it 

21*74 

21 * 88 

H77 

26*71 

22-ftt 

870 

j 215*57 

|lM»r# ; 

880 

21 - nr 

18*10 

H7T, 

27 *G! 

1ft -18 

Aver. 

22-47 

; 10*81 f 

; i 

•• 

22-47 

19 01 

■■ 

iLVCMi 

17-91 


The shales used in obtaining the nl*»v« faint lated 
results were charged into the retorts, so that hot It the 
Henderson and vertical received practically tint same 
shale in each test, and we therefore set* that while the 
Henderson gave the same average yield of oil a« the 
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11-foot vertical retort, it gave only about one-half the 
yield of ammonia. Also, an increase in height of 4 feet 
in the vertical retorts, while beneficial to the yield of 
oil, seemed to be disadvantageous for the production of 
ammonia. These figures appear to be decidedly in 
favour of the regular 11-foot vertical retorts, when we 
consider that sulphate of ammonia is one of the most 
valuable products ; hut we shall see that the use of the 
Henderson in place of the vertical retorts yields larger 
profits. Henderson claimed that his retort gave a purer 
oil and therefore larger yield of finished products, and 
by turning to Table XII. we see that that claim was a 
decidedly correct one. 


Table XII. 


Finished Products. 

Crude Oil. 

| Crude Oil. 

Vertical. 

Henderson. 

Vertical. 

Henderson. 

Naphtha . 

Nil 

1-50 

5-00 

5*00 

Burning oils 

41-45 

44-36 

33-30 

36-83 

Intermediate oil. 

4-59 

1*64 

6-00 

3-00 

Crude scale. 

11-64 

13*00 

9-26 

10*48 

Lubricating oil . 

16-66 

17*12 

15-40 

17-26 

Total per cent. 

74-34 

77-62 

68-96 

72-57 


Hot only did both the above comparative results 
from two kinds of shale* show an increased total yield 
of finished products, hut there was also a large increase 

* The yields of crude oil from hoth the Henderson and vertical 
retorts were practically the same. 














A’/-;rpA'rs. 


Si 

in the percentage of erude ,*•;»!*• in tb>* Ilmidf r.-mi crude 
oil over the vertical, and tin • w. i ■> <i toon n o poi t an t 
point in favour of tin* former. 

A short summary of tl*»* foregoing fnets ;4m« , : 

1. That tlm 1 lenders*<tt r«*t<*rt^ n *jitir**{ only mu* 
half the fuel that the vcrfinil needed. 

2. That the Henderson retorts required only t \v<> 
thirds of the labour that the verth al required, 

3. That the Henderson gave only one-half tin* yield 
of ammonia that the vert had retorts gave. 

4. That the yield of erode was praetieully the same 
from both retorts. 

5. That the yield of finished produets was ft per rent, 
larger from the Henderson than from the vertical crude 
oil. 

6. That the yield of crude seah* wan I *.’l per cent, 
larger from the Henderson than from the vert had erode 
oil. 

Taking all the above fiieta under eousidernt ion, we 
find that, from a “profit " point of view, there i.i a 
decided balance in favour of tin; Henderson re tort a 

The next retort that came into prominent notiee 
was Beilby’s, and its general construct i«m can be followed 
by referring to Fig. 1*2, in winch the side elevation 
of two retorts is shown. Tim ehamber If, surmounted 
by the hopper A, was eonmimi to four of the east iron 
retorts B 1 , and the lower ends of the latter were jointed 
to the fire-clay cylinders € and l>, while the lower end 
of D was jointed to a short «ylindrie'd tn<n east ins* M, 
which continued down below the surface of wafer eon 
tained in the trough F. The retort* wme lieated b* 
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means of a furnace, not shown in the illustration, and 
the furnace fires first passed into the chamber G and 
then up into the intermediate chamber H, from which 
they escaped to the chimney. The upper chamber I 

was heated partly by 
radiation from the one 
below, and partly by 
burning sufficient gas 
in it to maintain the 
“upper” retort B 1 at 
an incipient red heat. 
The products - of distil¬ 
lation passed away to 
the main L through the 
connection El. 

In working these re¬ 
torts the fire-clay portion 
was at a bright red heat 
and the iron portion at 
a low red or almost 
black heat. The shale 
was deprived of its 
volatile matter in the 
iron retort, and when it 
passed down into the 
highly heated clay re¬ 
tort the greatest portion 
of its, nitrogen was there eliminated. Of course the 
dropping of the shale from one portion of the retort 
to the other was done progressively, and in much the 
same manner as in working the old vertical retorts. 
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By the use of the Beilby retort the oil was distilled 
from the shale at a low heat, and the most of the 
ammonia was produced by subjecting the spent shale 
t-o a very high heat, and thus the conditions required 
for the conjoint production of maximum yields of both 
oil and ammonia were to a large extent obtained. 
However, the adoption of these retorts was nearly the 
ruin of some of the oil companies. The fire-clay 
portions not being capable of withstanding the sudden 
alteration of temperature caused by a comparatively 
eool shale, from the iron retort, being brought in con¬ 
tact with their highly heated surfaces, resulted in their 
never being long at work before they cracked, and, as 
soon as that happened, the furnace fire was not long in 
finding its way into the retort and causing explosions. 
This form of retort, therefore, could not be called a 
“ working ” success, and, as it could not he worked 
economically as regards labour, it went entirely out of 
use about the year 1883. The average yield of products 
from the Beilby retorts as compared with the Henderson 
and old vertical was lower as regards crude oil, but very 
much higher as regards ammonia, as will be seen by 
looking at Table XIII. 


Table XIII. 


Product. 

Yield from 

Vertical 

Retorts. 

Henderson 

Retorts. 

Beilby 

Retorts. 

Crude oil (per ton) . 

Sulphate of ammonia) 
(per ton) . .3 

23-49 gals. 

20-97 lbs. 

23-27 gals. 

11-5711)8. 

21-05 gals. 

30-36 lbs. 
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Table XIV. shows how the yield of finished products 
from the Beilby crude oil compared with the otter two, 
and from it we see that the results are very much in 
favour of the former, which, although giving one per 
cent, less total finished products, gave nearly 2 • 5 per 
cent, more crude scale than the Henderson crude gave. 


Tablu XIT. 


Finished Product. 

Vertical 

Crude. 

Henderson 

Crude. 

Beilby 

Crude. 

NapMha .... 

5-00 

5*00 

2-00 

Burning oil 

33-SO 

36*83 

33-86 

Intermediate oil 

6-00 

3 *00 

5*00 

Crude scale 

9-26 

10*48 

12*94 

Lubricating oil . 

15*40 

17*26 

17*36 

Total per cent. 

68-36 

72-57 

71*16 


"While Henderson and Beilby were designing retorts, 
William Young was also working in the same direction, 
and produced a retort that was constructed on very 
much the same principle as Beilby’s, only that it was 
made of cast iron throughout The lower casting that 
was subjected to the high heat was soon burned through 
and rendered useless, and the retorts, therefore, were 
never used except experimentally. 

Seeing good points in each other’s retorts, Young 
and Beilby put their heads together and conjointly pro¬ 
duced a retort * that has practically superseded all other 

* Often called tie Pentland retort. 
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forms. The front elevation of these retorts is shown 
in Fig. 13, while Fig. 14 is a side elevation of the 
shale retorts, and Fig. 15 a side elevation of the coal 
retort and steam superheater. The distilling chamber 
A (Figs. 13 and 14), which is made of cast iron, is 
common to four oil retorts B, which latter are also made 



Pig. 13. 


of cast iron and are jointed at their lower ends to the 
ammonia retorts C, which latter are built of fire-brick. 

It is claimed by the patentees, that by using this 
composite form of retort the crude oil receives a partial 
purification in the distilling chamber A, which renders 
the first, or crude oil distillation, unnecessary, and thus 
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effects a large saving in cost of refining. TMs partial 
purification is said to be effected thus :— 

“ The superheated steam, gases and ammonia pass 
from the high-heated retort up through the shale or low- 
heated retort, assisting in the destructive distillation 
and the elimination of the oil in the form of vapour. 
The whole of the combined oil, water vapour, gas and 
ammonia pass up through the cold shale in the chamber 
above, causing the condensation of the oil vapours, and 
at the same time heating the shale. This condensation 
continues so long as the temperature of the shale 
remains sufficiently low, and the shale being covered 
with the oil vapours, entangles all mechanical im¬ 
purities which would be carried forward with the oil. 
As the temperature of the shale in the chamber 
gradually increases by the continuous flow of the 
heated gases and vapours through it, the more volatile 
of the previously condensed oils revolatilise, and as the 
temperature goes on increasing, the less and less volatile 
of these oils are evaporated, until by the time the 
distillation of the shale in the low-heated retort is 
completed, the last traces of the previously condensed 
oil are revolatilised and the shale heated to a tempera¬ 
ture approaching the point of decomposition.” 

The above extract from Young and Beilby’s speci¬ 
fication exactly explains what takes place in every form 
of vertical retort, but it has been found in practice that 
crude oil from even the Young and Beilby retorts cannot 
be properly refined unless it receives the preliminary dis¬ 
tillation, and therefore the cost of that part of refining 
is not saved. 
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The most novel thing about the retorts is the 
heating arrangements. Sixteen of the composite retorts 
are inclosed in two ovens D, and between the latter is 
placed the coal retort E (Figs. 13 and 15). This coal 
retort is constructed of fire-brick and its lower half is 
provided with a number of pigeon-holes that open into 
the two ovens, and its 
lower extremity ends 
on grate-bars, and is 
provided with a fur¬ 
nace door. Supposing 
everything to be in 
working order when the 
coal retort is charged, 
the coal coming in con¬ 
tact with the hot sides 
of the retort and the 
superheated steam and 
gases (which are kept 
constantly passing up¬ 
wards) immediately be¬ 
gins to produce gas and 
ammonia, and these to¬ 
gether with the other 
gases, and steam, are 
drawn off at the top of the retort into a main B(Fig.l5>, 
and after the ammoniacal steam has been condensed and 
separated from the gases, the latter are returned to the 
retort and enter near the bottom. One portion of the 
returned gases again goes through the process just de¬ 
scribed, while the other portion is drawn through the 
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pigeon-holed brickwork info (lie oven 1) (Figs, l«i and 
14) surrounding the ref oils, and is there eonstmied as 
find for healing the. eou! retort , sixteen shah* reforts and 
the steam superheater <! (Fig* In). The roul refori F 
worked ho that the draught in the flues of the oven 
m near as possible eounferlmlanees tint slight vaeuum 

maintained in the retort 
and eiijuieet ions leading 
in the exhauster, nnd in 
that way the gases gene¬ 
rated in flu* upper por¬ 
tion of fin* retort can 
he drawn off without, 
danger of the fire being 
drawn up in at flu* 
lower end ; in fmi this 
eoal retort is worked in 
it very similar manner 
fo f lint nlrea«iy ileseril»ni 
for working Melkatih h 
idffile retort, Ily Hie 
time fin* iiftfil has worked 
if-i4 way flown in the 

I ef oil and miefied fin* 
fm. tk | * ® it 

grat* # tiar* if m red need 
to iinheH, and the latter are periodteally removed Ihrough 
the fnrtiiiee door I) (Fig. Jh). This method of handling 
the fuel for the slude retorts remits in the most of the am¬ 
monia, contained in t lie eoal, being geared, w hernia by the 
former methodnof heating thin ammonia was entirely bmf. 

The Young ami Beil by retorts are like most other# 
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as regards their length of life, and if placed in the 
hands of careful workers and, more especially, if not 
worked at too high a heat, they should last from six to 
seven years ; but if worked with the view of obtaining 
the maximum yield of sulphate of ammonia from the 
shale and, therefore, at a very high heat, they will last 
but two or three years at the most. In the long run, 
therefore, it is cheaper to sacrifice a little ammonia and 
thus lengthen the life of the retorts. 

It is very hazardous to allow these retorts to cool 
down, as the cooling causes the joint between the cast- 
iroft and fire-brick portions to open, and the joint cannot 
be effectually closed again without pulling down and 
rebuilding the brickwork. It is therefore necessary to 
keep these retorts constantly working, and the old 
customary rest from Saturday afternoon until Sunday 
afternoon cannot be indulged in. The retorts are 
charged every six hours, and the weight of the charge 
is 7 cwt., and a retort distils 28 cwt. of shale per 
twenty-four hours. Before the retorts are charged a 
quantity of spent shale (equal to the charge) is with¬ 
drawn to an iron hutch from the “ ammonia ” portion 
by opening "the door D (Fig. 14). 

The Toung and Beilby retorts now in course of con¬ 
struction at some of the works are built entirely of 
brick, and have a round cross section of 36 inches in 
diameter at the bottom and 24 inches at the top, and a 
height of 50 feet from the ground to the top of the 
retort. The results obtained from some of these enor¬ 
mous retorts that have just been put into operation are 
said to be very satisfactory indeed. 
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Looking at Table XYI. we see that the total yields 
of finished products are almost identical in both cases, 
while the yield of crude scale is 2| per cent, and lubri¬ 
cating oil 2-g- per cent, larger from the Young and Beilby 
than from the Henderson retorts. 

The yields of crude oils, from which the finished 
products in Table XVI. were obtained, were :— 

Henderson, crude . . 34* 18 gallons per ton. 

Young and Beilby, crude 30'26 „ ,, 

If by the use of these figures we calculate the 
percentage figures of the scale and lubricating oil in 
Table XVI. back to the shale, we find that the figures 
are still in favour of the Young and Beilby retorts, as is 
shown in Table XVII. 


Table XVII. 


Product. 

Yield in Gallons from One Ton of Shale. 


Henderson. 

Young and Beilby. 

Crude scale .... 

3*715 

4-106 

Lubricating oil 

5*933 

6*222 


The yields of O'391 gallons of crude scale and 
0 • 289 of lubricating oil per ton in favour of the Young 
and Beilby retorts, together with the enormous increase 
in the yield of ammonia, has naturally resulted in these 
retorts practically superseding all others. . 

One often hears, when in the neighbourhood of the’oil 
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works, of tremendous yields of sulphate of ammonia that 
such and such a company is obtaining, the reported yield 
often being as high as 80 lbs. per ton. Such apparently 
large yields are invariably accounted for by the fact 
that the company, instead of employing an overseer at 
the pit head to reject any inferior shale that may be 
loaded on to the railway wagons, prefers rather to make 
allowances for any inferior shale that may be so loaded, 
by figuring a ton as weighing anywhere from 20^- to 
24 cwt., and, therefore, when the company that boasts 
of a yield of 70 lbs. of sulphate of ammonia per ton of 
shale is retorting a 24-cwt. ton, the yield per actual 
ton is only 58-J lbs. Also, as the ammonia water from 
the Young and Beilby retorts contains a large amount 
of oily bases, the apparent amount of ammonia present 
in it greatly exceeds the actual amount unless special 
precautions are taken in making the analytical deter¬ 
minations, as will be explained under the heading 
“ Laboratory.” 

No matter what form of retort is used, it is absolutely 
necessary for their safe working that the gas mains shall 
be well supplied with explosion doors. These doors are 
made by leaving an opening, about 12 inches in diameter, 
in the top of the main and surrounding it with a water 
lute into which fits an iron cover. The cover has about 
3 feet of chain attached to it, and the other end of the 
chain is secured to the main. In the case of explosions 
—which at times occur quite frequently—the iron cover 
to the lute is blown off and affords immediate relief to 
the main, while the chain prevents the cover being 
blown any great distance and temporarily lost. 
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The auxiliary apparatus necessary for the distilla¬ 
tion of shale consists of:— 

1. Steam boilers for supplying steam for the retorts 
as well as running the machinery in connection there¬ 
with. 

2. A condenser. 

3. An exhausting fan or pump. 

4. A scrubber or coke tower for freeing the gas of 
its volatile oils. 

5. An apparatus for recovering the volatile oils from 
the coke towers. 

6. Separators, for separating the ammoniacal water 
from the oily products. 

7. Receiving tanks for the various crude products. 

8. A pond for cooling or quenching the spent shale 
in after it comes from the retorts and before it goes to 
the waste shale bank. 

The amount of steam used in the Henderson and old 
vertical retorts amounted to an equivalent of about 
80 gallons of water per ton of shale, while in the 
Young and Beilby retorts about 110 gallons of water 
(in the form of steam) are used per ton of shale. The 
pressure of the steam for the Henderson retorts was not 
to be below 10 lbs. per square inch, while the steam 
used in the Young and Beilby retorts is not to exceed 
the pressure of a column of water 6 inches high. 

The use of such low-pressure steam in the Young 
and Beilby retorts led Mr. McCutchon, of Young’s Com¬ 
pany, to suggest, about nine or ten years ago, that the 
main flue from the retorts be so constructed that the 
exceedingly large amount of waste heat could be utilised 
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pass upwards through F, and over and down into 
the manifold B, where they have to pass under the 
partition D before they can ascend the next series of 
pipes G-, and so on until they have passed through the 
eighth B-manifold, by which time their bulk has been 
so reduced that two of the pipes E can be connected 
together and descend to the manifold C, as one. The 
draining pipe K of manifold C is arranged so as to 
maintain a depth of about 4 inches of liquid in the 
manifold, and the gas, &c., descending through the 
pipes E, being unable to pass under the partition D, 
have to ascend to the other side of the partition before 
they are able to escape through the pipes I to the main 
J which leads to the exhauster in the exhaustion house 
N. Each of the manifolds with the exception of C is 
kept thoroughly drained by the pipe K, through which 
the condensed products run into the traps L and then 
to the separators, and finally to the respective tanks 
for the different products. As the pipes F are liable 
to become choked in the top bends an opening is pro¬ 
vided at P and fitted with a cover which can be easily 
removed and allow of the introduction of an iron 
rod with which to free the bends of an obstruction. 
The traps L are provided for the purpose of preventing 
the escape of gas, and are simply vessels in which the 
liquid is maintained at a height of about 6 inches 
above the bottom of the pipe K, thus forming a lute 
or seal. 

As the oil vapours from the retorts consist of a 
gradation from light to heavy products, it is natural 
that the heavy or higher boiling point products should 
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condense first and that the condensed products should 
get lighter and lighter at each succeeding manifold. 
This diminution in the specific gravity of the oil con¬ 
densed in the respective manifolds and their piping 
enables the oil to he separated into two products, viz. 
Crude oil and “ Air-Condenser ” naphtha. In the sum¬ 
mer the first five manifolds yield crude oil and the last 
five naphtha, while in the winter the crude oil is all 
condensed by the time the vapours pass through the 
second manifold, and therefore the succeeding eight are 
used for the condensation of the naphtha. All the 
manifolds yield more or less ammoniaeal water. 

We now see that the air condenser separates the 
gas and vapours into four products, viz. :— 

Crude oil. 

Air-condenser naphtha. 

Ammoniaeal water. 

G-as (containing very volatile oils). 

In order to separate the mixture of crude oil and 
ammoniaeal water, and air-condenser naphtha and 
ammoniaeal water, the mixtures are run through their 
respective separators. 

The separator usually consists of a cast-iron cylindri¬ 
cal tank similar in section and plan to Figs. 19 and 20, 
in whieh the separator A is provided with a partitioned 
space C, which extends down to within 3 inches of 
the bottom. As water is heavier than oil, when the 
mixture of oil and water runs into the separator from 
the pipe E, the water sinks to the bottom and then 
passes up the partitioned space C and overflows at D, 

H 



98 


MINERAL OILS AND BY-PRODUCTS. 


while the oil remaining on 
off through B. 

As a separator is often 
that does not justify the 



Fxo. 20. 

the principal requisite for 
Having separated the 


the surface of the water runs 

needed for some experiment 
expense of having a casting 
made, the author has shown 
in Fig. 21a separator that 
can he constructed fora very 
small cost. It consists of 
the tank * A, at the bottom 
of which is cut a hole to 
accommodate the pipe 35, 
while the pipe C is let into 
the tank near the top. It 
is almost unnecessary to 
state that the water escapes 
through B and the oil 
through 0. 

Of course the size of the 
separator depends largely 
on the volume of the fluids 
it has to take care of, 
hut whatever the size 
it is always advisable to 
build it as deep as cir¬ 
cumstances will allow, as 
depth and not diameter is 
i good separator, 
oil and aqueous products, we 


* Any old tank or pioce of large-sized pipe will answer tlio 
purpose, or a galvanised iron vessel with soldered joints can bo 
cheaply constructed. 
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dispose of the crude oil and ammoniaeal water in 
Hiean time, by saying that they are pumped to their 
Active storage tanks, and confine our attention to 
disposal of the air- 
3-enser naphtha and 
gas. 

4.ir- Condenser Napk- 
—The yield of this 
-iict varies from 1 
gallons per ton of 
5, and its specific 
ity varies from * 708 
77 0 according to the 
ency of the condensers. Its semi-purification is 
ted by distillation in a horizontal cylindrical iron 
of about 2000 gallons capacity. The heat neees- 
for the distillation is obtained solely from steam, 
li latter is introduced through a perforated pipe 
^ on the bottom of the still, and, passing up through 
oil, heats and vaporises the light naphtha contained 
le latter. The distillation is continued until the 
.jfrc gravity of the distillate stream reaches *768, 
when that point is reached the steam is shut 
!rom the still, and the residue left in the latter, 
ag a specific gravity of about 850, is pumped to 
crude oil storage tank. The yield of distillate from 
ondenser naphtha varies from 40 per cent, to 70 
ent.; this distillate is mixed with the naphtha that 
bained during the process of refining the crude oil, 
/vill be referred ,to later as “Air-Condenser semi- 
»d naphtha.” 
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a. 


Gas .—The temperature of the gas as it leaves the 
air condenser of course varies with the temperature of 
the atmosphere, but it is usually about 10° to 15 F. 
higher than the atmospheric temperature, but in eases 
where the condensing capacity is 
somewhat insufficient, these figures 
are greatly exceeded. 

After the gas has passed 
through the exhauster house it 
is discharged into the eoke tower 
or scrubber shown in Fig. 22. 
The tower consists of an iron 
cylindrical tank A, about 9 feet 
in diameter by 40 feet high, 
placed on end and provided with 
a perforated false bottom B, which 
supports the pieces of 
coke C. The latter 
should be good hard 
{□Hr gas - house eoke, free 
^ from all dust, and is 
LI £=~k piled in the tower to 
_ a height of about 30 
feet. Near the top of 
the tower is placed a 
perforated or “ distributing ” plate D, surmounted by a 
receiving cup E, into which a heavy oil is discharged 
from the pipes F. When the tower is in operation the 
donkey pump B (Fig. 23) keeps a constant supply of 
heavy oil discharging into the cup E, from which it 
overflows on to the distributing plate D and then runs 





Scale* of Feet. 


Fig. 22. 
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down over the surface of the coke C into the lower 
portion of the tower, from whence it runs to the suction 
of the pump. The gas entering at the connection G- 
passes upwards and around the pieces of coke, and has 
to come in intimate contact with the constant shower of 
descending oil, which latter absorbs the most of the light 
naphtha vapours before the gas can escape through the 
connection H near the top of the tower. After leaving 
the tower, the gas descends in the trap I, and has to 
bubble up through 3 or 4 inches of water contained in 
the latter before it can pass into the connection J 
leading to the retorts. A small amount of water is 
kept constantly running into the trap, and that which 
overflows through the connection K is pumped to the 
ammoniacal water storage tank, as it is rich in ammonia. 
Explosions are liable to occur in the gas main J lead¬ 
ing from the trap to the retorts, and, if relief was 
not afforded, these explosions would in alb probability 
wreck the coke tower : therefore the trap is provided 
with the explosion door L, which, being hinged at the 
top, cannot be blown away, and always drops back to 
its place after being raised by any excessive pressure. 
Having disposed of the scrubbed gas by sending it back 
to the retorts to be burned as fuel, we will now follow 
the naphtha that was extracted from the gas, and which 
is called— 

Coke-Tower Naphtha .—The extraction of the coke- 
tower naphtha from the heavy oil just referred to, 
entails the use of the apparatus shown in plan in 
Fig. 23, and in elevation in Fig. 24, in which figures A 
and B being respectively the coke tower and pump. 
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C is a heater, D the still, E the naphtha condenser, F 
the naphtha and water 1 separator, and G the naphtha 
receiving tank; while H and I are respectively the 



heavy oil and water separator and heavy oil cooler. 
The modus operandi is as follows :— 

One of the suctions of the pump B draws half of its 
supply from the heavy oil cooler and half from the 
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bottom of tbe tower, and discharges the whole in at top 
of the tower; while the other suction of the pump 
draws all its supply from the bottom of the tower and 
discharges it into the connection leading to the heater, 
which latter is provided with an automatic feed regu¬ 
lating cock, and any excess of oil discharged into the 
heater connection is provided with a means of escape by 
a branch connection leading to the top of the tower. 
After passing through the heater, the oil is conducted 
into the still D, where it is brought into intimate 
contact with live steam, which latter vaporises the 
naphtha that the heavy oil had extracted from the gas 
in its passage through the coke tower. The steam and 
naphtha vapours pass off at the top of the still and into 
the condenser E, and, having been condensed, they then 
run through the separator F from whence the water runs 
to the sewer, and the coke-tower naphtha to its receiving 
tank. 

The heavy oil being freed of the naphtha, passes out 
at the bottom of the still, and, after having had any 
water it may have collected separated in H, it con¬ 
tinues on to the cooler I, where its temperature is 
reduced to 50° to 60° F. before it again passes into the 
suction of the pump B to renew the cycle of movement 
just described. 

A few words in regard to the construction of some of 
the above apparatus may be of use. The heater H is 
composed of a long spiral coil of pipe placed in a tank, 
into which latter the steam from the pump exhausts. 
The hot water and steam which this tank contains heat 
the oil in its passage from a to b (Fig. 28), and thus effect 
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a saving in the cost of the distillation—as regards steam. 
The exhaust from the pump enters the heater through c, 
and any uncondensed steam escapes through d, while 
the condensed water is maintained at a steady level by 
the connection e. 

The still D is shown in elevation and plan in Figs. 
26 and 2 7, in which a is the oil inlet formed into a 
square on the inside and provided with an upright 
pipe b at each corner. The four pipes b project to 



within 9 inches of the top of the still, and the oil over¬ 
flowing from them trickles down over the wire gauzes c 
and comes in contact with the escaping steam from the 
rose d. The steam, and the naphtha that vaporises 
from the oil, pass up through the gauzes and out at e, 
while the heavy oil continues on down and out at/. 

The condenser F is shown in part section in Fig. 25, 
and is simply an upright cylindrical tank fitted with a 
spiral coil through which the vapours pass, while cold 
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water enters at the bottom of the tank and overflows 
near the top. 

The amount of oil that has to pass through the 
coke tower per twenty-four hours depends largely, of 
course, on the quantity of gas to be scrubbed, but if 
the volume of gas is known it is easy to calculate the 
amount of oil to be circulated, by figuring that two 
gallons of oil are required for scrubbing every 100 cubic 
feet of gas. 

The Henderson retort yields about 3000 cubic feet 
of gas per ton of shale, and retorts about H ton per 
twenty-four|hours. Therefore the three benches of forty- 
eight retorts each (which the coke-tower naphtha appa¬ 
ratus just described would be easily capable of taking 
care of) would yield 540,000 cubic feet of gas per 
twenty-four hours, and consequently the pump B would 
have to circulate 10,800 gallons of heavy oil per twenty- 
four hours. 

In the case of the Young and Beilby retorts, the 
yield of gas is from 7000 to 10,000 cubic feet per ton of 
shale, and consequently a coke-tower naphtha apparatus 
of the size we are dealing with would be able to take 
care of only two benches of these retorts of forty-eight 
retorts to the bench. 

The amount of coal required for supplying the steam 
for the pump, still, &c., for the coke-tower naphtha 
apparatus amounts on an average to 15i lbs. per ton of 
shale distilled, or about 1-J ton of coal per twenty-four 
hours. 

Mr. Colman about the year 1875 conceived the idea 
of extracting the volatile naphtha vapours from gas by 
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means of compression, and Table XVIII. shows the 
results of this method of working as compared with the 
absorption or coke-tower method. 


Table XYIIL 


Yield of Naphtha from 3000 cubic feet of Gas. 


By Compression. 

By Absorption. 

Pressure per Square 
Inch. 

Gallons. 

Specific 

Gravity. 

Gallons. 

Specific 

Gravity.? 

150 Its. . 

2-81 

•693 

3-29 

•708 

53 35 • 

2-26 

•668 

2*78 

•709 

O 

O 

2-46 

•708 

2-31 

•710 

53 33 * 

2-44 

*710 

2-17 

•705 

53 33 • • 

2-51 

•708 

2*46 

•708 

90 „ . . 

2-26 

*700 

1*81 

•701 

Average 

2-46 

•698 

2*47 

•707 


Both the compression and absorption methods 
gave, on an average, almost identically the same 
results as regards yield, and as the compression 
method was the more expensive the absorption method 
was continued. 

In the regular way of working, the yield of coke- 
tower naphtha does not usually exceed 1J to 2 gallons 
per ton of shale, but there is an apparatus devised by 
William Young, that brings up the- yield to 2$ to 
3 gallons. However, it is exceedingly doubtful whether 
there is anything to be gained (at the present market 
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values) by extracting the last trace of naphtha from 
the gas when, in order to do so, one has to go to 
the expense of 1000?. or so for apparatus and pay a 
royalty in the bargain. Also, the extra naphtha that 
this apparatus extracts is of such a very volatile nature 
that even after it is obtained it is very hard to hold it, 
and, in fact, before it can be converted into a finished 
product the most of it has been lost by evaporation. 
Again, if we extract this last trace of naphtha we rob 
the gas of a certain amount of calorific power and of the 
whole of its illuminating power, and it is necessary to 
use more coal at the retorts in order to replace the loss 
in calorific power of the gas, and, as gas is largely used 
for illuminating purposes in the works, it is necessary, in 
the event of the shale gas being deprived of its illumi¬ 
nating power, to go to the expense of erecting a separate 
plant for the production of illuminating gas. Under 
the circumstances, therefore, a company that possesses a 
plant similar to the one illustrated in Figs. 23 and 24 is 
not warranted in going to the expense of making any 
radical and expensive changes in it. 

Cooling Pond .—Spent shale is at a red to bright-red 
heat when drawn from the retorts, and the practice of 
some companies of dumping it in that condition on the 
waste shale banks should not be tolerated, as the atmo¬ 
sphere for miles around is thereby polluted with noxious 
gases that destroy vegetation and ruin the crops, not to 
speak of eausing constant discomfort to people living in, 
or having to pass through, the neighbourhood. There 
is no excuse for the practice, as the spent shale can be 
quickly rendered unobjectionable at a small cost by 
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building a pond between the retorts and the incline 
leading to the waste shale bank. 

The pond A, Fig. 29 , is built of brick and cement and 
provided with a pair of rails on the bottom for the 
hutches to run on. The hutches B, full of hot spent 
shale, are attached to the haulage chain C, by the short 
chain D, and pulled through the pond of water, and by 
the time they reach the incline leading to the bank their 
contents are thoroughly quenched. This process, of 
course, results in the generation of an enormous volume 



of steam, and so that the attendants can see what they 
are doing, and work expeditiously, it is necessary that 
the steam be carried off to a point where it will not 
interfere with the work; therefore the pond must be 
provided with, the wooden hood and funnel E and F, 
which carry off the steam and discharge it into the 
atmosphere many feet above. 

Having arrived at the end of the process as far as the 
retorting department is concerned, we will now take up 
the subject of refining—bearing in mind that the pro- 
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ducts from the retorts with which we have to deal 
are:— 

Crude oil. 

Semi-refined Air Condenser Naphtha. 
Coke-Tower Naphtha. 

Ammoniacal Water. 

Ekfining. 


It has been proposed to start refining operations by 
commencing with an acid and soda treatment in lieu of 
a distillation, but as that method of working results in 
a very much lower yield and no improvement in quality 
of the finished products,* we will discard the idea, and 
start the refining of crude oil with a distillation. 

The stills first used by the late James Young con¬ 
sisted of horizontal cast-iron cylinders with wrought- 
iron heads, and were about 3 feet G inches in diameter 
by 10 feet long, and the thickness of the metal was 
to 3 inches. They were soon found to be very 
costly, as they were never long in use before they 
cracked through the middle—circumferentially—and 
allowed their contents of 500 gallons to pour out into 
the furnace below. 

The next stills adopted were upright cylinders made 
of boiler plate and having a concave bottom of the same 
metal. A, Fig. 29a, is a sectional illustration of one of 
these stills which was G feet G inches in diameter by 

• See Treatment versus Difttillation, under heading “ Laboratory." 
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6 feet high, and was charged with 1000 gallons of oil. 
It was found that the wrought-iron bottom was not 
capable of withstanding the heat of more than a few dis¬ 
tillations, and after trying lining the furnace-side of 
the bottom with thin fire-bricks, the wrought-iron was 
replaced by convex cast-iron bottoms, as shown in B, 
Fig. 29a. These bottoms proved to be less useful than 
the wrought-iron ones, as four or five distillations 
resulted in the bottom cracking around the part marked 
X, and the whole bottom would 
sometimes drop, in one piece, into 
the furnace, and thus cause a 
serious fire. 

The convex cast-iron bottoms 
were replaced by concave cast-iron 
ones, and the lower end of the 
wrought-iron body of the still 
was bevelled outwards (as shown 
in C, Fig. 29a), so as to be able 
to rivet it to the bottom without 
the use of angle iron. However 
the improvement that resulted did 
not altogether equal expectations, and finally a pot¬ 
shaped cast-iron still was adopted, and proved so satis¬ 
factory that this form of still has been in use ever since 
for distilling the heavier grades of oil. 

Young distilled his lighter grades of oil in horizontal 
stills that had a parallelogram cross section, and were 
made of wrought iron, their dimensions being 12 feet 
long by 5 feet 8 inches broad and 6 feet deep, and the 
capacity was 2000 gallons. 



Fig. 29a. 
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The crude and heavy oil stills at the present day 
are, in some of the works, made entirely of cast iron, 
and are in two portions. The bottom portion is semi- 
spherical and the top is nearly so. Other works use 
the same pattern of castings, but interpose a ring of 
wrought iron about 18 to 24 inches wide, thus gaining 
a greater depth with a comparatively small increase in 
weight. 

Perhaps the construction of crude and heavy oil 
still most commonly in use is that shown in Fig. 30. 
The wrought-iron portion B is bolted to the flange of 
the semi-spherical cast-iron portion A and the joint is 
made tight by the use of a mixture of sal-ammoniac 
and iron rust. The short casting C is riveted to the 
slightly dished top of the still, and the swan-neck D is 
bolted to the upper flange of this casting. Tin; man¬ 
hole E is provided for the purpose of allowing a man to 
enter the still to clean it, &c. The heat that effects the 
distillation is supplied by the furnace F, and as it has 
been found that the direct play of the flames on the 
bottom of the still rapidly destroys the iron, a fire¬ 
brick arch G- is constructed over the furnace to mode¬ 
rate the heat- of the products of combustion before 
they pass through the pigeon-holes II into the chamber 
J surrounding the bottom of the still. The furnace 
draught is regulated by the damper K placed in the 
flue L leading to the chimney. 

In the distillation of oil, as in the distillation of 
shale, it is necessary to remove the vapours from the 
still as soon as possible, and prevent them from con¬ 
densing in the upper portion of the still and droppmg 
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back into the. boiling oil, and ho being huI< j*'< J* d t*« 
undue deeomposition or “ cracking. Its "j-d«-r to 
accomplish these two points, steam nio l»r a po- ur>* 
of 15 to 20 11 is. is in trod m'0.1 into tho Mill fhner-h da- 
pipe u, which finishes in a peifm-ated circle d a!-',;' a 
foot, above the bottom. As .-team at a j*r« or*- "t 1 •’ 
to 20 11m. has a temperature of only 250' to 250 F. • 
while, the temperature of the oil in the Mill wh» n dm 
distillation has been in proofva for three «»r four lcur.; 
is about 200 ’ to 40(F F. it, is obvioim that f),«■ .temn 
must* have a cooling efleet on the content-, of tie- ’ill 
and necessitate an increase of fuel bein-r bane d in the 
furnace, in order to eounteraet it. \ aiioie- m-tJe ) 
have been proposed or adopted for the pm jm <• *4 mi i 
coming this cooling ollcej, mid ,-ome nii(nuf;e‘tui« i.. p » 
the steam through a fire . uperheat* r fc.,mp<* > -l >»t 
number of lengths of pipe eoupFd to*/* t b> r by a 
fold at eaeh end, and built into a ehaiub'-r h» a?< -t by 
a furnace) before admit tiny it into the -dll. 
method of superheating steam certainly do. i of m* 
fuel, and, in fact, if increases tie- eon ump 1 cm d ,»n 
tiling, as the superheater brickwork radi tl* >. ;d- r 

able heat, and a large amount of leaf pa*-e-t fn m tb-- 
furnace to the, chimney, and, a bo, th«* it* am in it. 
passage from the superheater to t he -till !<>., ;» r< Ham 
amount of its heat, no mutter how well the pipe i - m u 
lated. Apart from the want of eromuay, tht* method <4 
superheating in incorrect, from the f»*t that »*n<- i up* r 
heater supplies eight or ten or more Mail* at one turn*, 
and as it is impracticable to have all the of ills mummy 
a corresponding specific gravity dnt illate. at the 
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time, some of the stills must of necessity be receiving 
a steam that is either considerably hotter or colder 
than they require ; that is, taking it for granted that 
it is possible to regulate the temperature of the super¬ 
heated steam, and gradually increase it to suit the 
progress of the distillation, but this regulation is not 
practical in every-day work, and consequently fire 
superheaters often do more harm than good. 

Mr. McCutchon, of Young’s Company, constructed 
the most practical and economical superheater, by 
making use of the oil vapours as a heating medium 
for the steam. He accomplishes the purpose by in¬ 
terposing an unusually large diameter connection M, 
Fig. 30, between the swan neck and the condenser con¬ 
nection N, and in the connection M building a coil c, 
of three lengths of 1-inch pipe, through which the steam 
has to pass in its passage from the main d to the per¬ 
forated outlet b. In this way the steam is heated to 
the temperature of the oil vapours; and as the distilla¬ 
tion progresses and the vapour temperature increases, 
the temperature of the steam is increased also, and thus 
a regular rise in temperature of the steam to suit the 
progress of the distillation is ensured. 

The only other necessary apparatus connected with 
the distillation is the safety-valve 0, condenser P and 
connections Q leading to the separator. The safety- 
valve is weighted so as to blow off at a pressure of 3 or 
4 lbs., and in the event of the valve being raised, any 
oil vapours that pass through it are conducted by the 
pipe e, and allowed to impinge on the surface of the 
water contained in the condenser, and are thereby cooled 
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Tile sizzling is due to the water that has been evapo¬ 
rated being condensed in the upper portion of the still 
and constantly dropping back into the hot oil; while 
the occasional thumps are due to quantities of water 
that might equal from one-eighth to one-half pint or 
more finding their way to the bottom of the still before 
they are converted into steam, thus raising a large 
volume of oil that drops back with a thump. Should 
a fierce fire be started under a still charged with crude 
oil that contained a little water, the warning sounds 
above mentioned would not be heard, but, instead, the 
water would be so quickly converted into steam, that 
the latter would form a frothing mixture with the oil, 
which would “boil over ” into the condenser worm and 
cause endless mess and annoyance before it could be 
stopped by drawing the fires and allowing the still to 
cool down. 

As mineral oils (taken as a generality) expand 0 • 4 
per cent, for every rise in temperature of 10° F., it is 
evident that when a still is charged, ample room should 
be .allowed for this expansion, and therefore, with the 
still shown in Fig. 30, an allowance of 18 inches is 
made for expansion, and head room for the vapours, or, 
in oil works phraseology, the still is charged 18 inches 
out. 

From the foregoing it is plain that when a still is 
charged and ready for firing, it must be carefully and 
slowly heated at the start. After all noise has ceased 
and, therefore, all the water may be considered to have 
distilled off, the fire may be safely increased a little 
until the distillate begins to trickle from the condenser 
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worm ; and thin being an iutinnti*>n i'»' , " 1, 

tion lias commcneed, the ,-te.un 'oh«- J t * < - • / 
opened ,ho that at th<* end «>t about t.:.* . 

wide, open and a full lend of ? t> .'on ; u ■ 1 ’“"’ 

the. contents of" tlie .fill. Hi** lr>-i u \ **i <, > 1 ■ ^ 

tlie furnace fire then n<-*d fie- w !"',•* - i!, ‘ ' ‘ '■ 

attendant, whose point in \i*'** -demi l ) >■ *■* ’* ■ ' “ 
steady flow of distillate by »» repul id’.,’ ’ < f, ‘ - 1 • 

the steam valve d<» , n>n iced to (* i“'< !i Ui f •' 
time it is opened until i* 1 .hut ap'un w ;.<-m 4.'*1 

tion is finished. Kevulatui;' 'li ^■ '•} m* o„-. 
of the fire, neecfwitanv } u pr* m-r sit* n’ a '»e«i in* ■!<’ 
work than by the u <■ tie* »m, h* »'/<•*. in ’*•' 
latter ease, flic attendant •m.o jnp »<n a lu'.’e uo > .* * ’ 
coal at a time and tie n 1 ? d<<wn w; 1 v* m lh< 
tillate, and if the . u< im in* r<* t.» ■», h- -iu.y ■ »< * * ,f - 

steam valve a liffh*; and fhen, a>* tie- < ■«! * < - o.- ■< 
exhausted, and the dbtiihte d«*rr« m ’••>bn 1 '* , }.«• 
gradually oja-ns up the i>team wh*- apian ?s?/4 n* } ■■■■’ 
it wide open, and tla-n !e* r< ph-aide- the tuv 'o'ii 
another large supply of »o.d, and iiite d->•>.»» v^m Is 
the steam valve in not allowed to '«• v.n. b*4 ho.<m 
the start and the fimdi **f the di dll item, »*.» b.s,t 
has to “fire 1 ” more frequently, and *-s 4y >oo..d 
quantity of fuel at a time, and ion .opn-nfly h se.t ol-b- 
to ait down art often m he might lilo- to. 

The distillate resulting from » d hi ill at ion that bv» 
been regulated by the steam rather than by th** foe, r* 
decidedly inferior to a distillate result mg from a j»iuj«*rly 
fired still; it will have, perhaps, # slightly l*iter *ob.-.ar 
and its apccifie gravity will be lower, owing to a certain 
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amount of “ cracking ” having taken place, but the yield 
will be very muck lower and the distillate will contain 
less solid paraffins. Therefore it is a wise plan to place 
the steam valve at a height that cannot be reached 
without going to as much trouble as would be necessary 
in attending properly to the fire. 

During the early part of the distillation the con¬ 
denser must be kept well supplied with cold water so 
as to be sure that the more volatile products are 
thoroughly condensed and do not escape in the form 
of vapour ; but as soon as the distillate begins to show 
signs of wax * (when cooled to 40° F.) the water supply 
is diminished gradually until, when the distillate con¬ 
geals at 50° F., the supply is entirely shut off and the 
water in the condenser is allowed to heat up until the 
distillation is finished. If the condenser were kept 
cool all the time, the heavier distillate containing wax 
would soon choke the condenser worm, and perhaps 
result in blowing up the still. Of course the safety 
valve would give a certain amount of relief, but as the 
valve is not designed to wholly relieve the still when 
the latter is running a normal stream of distillate, it 
would be necessary to at once close the steam valve and 
draw the fire in order to prevent an explosion, not to 
speak of stopping the waste that takes place when the 
oil vapours escape through the safety valve connec¬ 
tion e. 

The above remarks apply to nearly all the different 
distillations with which we shall have to deal, but the 
form of still is not the same for all the grades of oil. 
The still just described is only used when the distilla- 


* See “ Laboratory.” 
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tion requires to be conducted to dryness or “ coked.” 
When the distillation is to be only partially performed 
(i.e. a liquid residuum is to be left in the still), a still 
constructed in the manner shown in Figs. 31, 32 and 33 
is used. Beferring to these figures, which are respec¬ 
tively a longitudinal elevation, end elevation and plan, 
A is the still set in brickwork and heated by the furnace 
B, placed at one end of the still. The products of 
combustion travel under the arch C to the further end 
of the furnace, and then upwards and between, the 
arches C and D into the chamber E, where they come 
in direct contact with the lower quarter of the diameter 
of the still, and travelling towards the front end they 
branch off on either side and pass into the flues F, which 
conduct them to the back end again and down into the 
main flue G which leads to the chimney. The draught 
is regulated by the dampers H. 

The condenser worms of these stills * are usually 
continued into a brick building called a “ Worm House.” 
Such a house is illustrated in plan in Fig. 34, and Fig. 35 
shows the end elevation in section. A are the continued 
condenser worms, and B are light sheet-iron troughs pro¬ 
vided with a metal strap C at one end and a short spout 
at the other ; the strap holds the trough close up to the 
pipes A, and at the same time allows the trough to be 
easily moved backwards and forwards along the pipe, 
so that its short spout can be placed in any one of the 
connections D that may be desired, thus allowing the 
distillate to be conducted to any of the receiving tanks 
to which the pipes E lead. 

* To he hereafter known as “ Burning Oil Stills.” 
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That the various grades of oil may he more easily 
followed from start to {bush of the retinue' proee.s*, 
the eajmeities, life, kr., of the \arioiis stills, together 
with the fuel ati'I steam used, and also the amount oi 
(•( indetibug surface Heeded, &e., W ill he dealt with later 
under the heading “ 1 J i tillin" l»ata." 

('nut' Oil- Ceuerally --.peaking ''rude oil has a 
greenish hhuk colour, a smell peculiar to itself (that 
cannot lie properly described) and solidifies* at about, 
mf p., and at ordinary temperature: (idf to (’»()’} it.: 
consistency is about that of soft butter. 
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An is natural to suppose, crude oils vary rortsider* 
ably in spa ifje, gravity according to the shale from 
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It varies in thickness from 2 to 3 feet, and is formed 
as a solid mass on the bottom and partly on the side 
of the cast-iron portion of the still (Fig. 30). It is 
usually very close grained on the under side (i.e. the side 
next the iron), but gradually gets less dense until, near 
the surface, it is spongy in appearance. It has a dead 
black colour except on the very surface, which latter is 
a glossy black. It is used principally under the stills as 
fuel, but is also used in the manufacture of electric light 
carbons. The yield of coke varies * from 27 to 30 lbs. 
per 100 gallons of crude oil. 

The gas is generally a wasted product, but one of 
the companies collects it and uses it as fuel. The 
quantity of gas resulting from the distillation of 2000 
gallons of crude amounts to about 1000 cubic feet, and 
it seems incredible that arrangements are not more 
generally made for its collection and use. The whole 
of the 1000 cubic feet is not permanent gas, but about 
10 per cent, of the volume is light oil vapours that are 
not condensed in their passage through the condenser. 

As the various grades of oil receive acid and soda 
treatments between distillations, we will, before pro¬ 
ceeding further with the routine of manufacture, take 
up the subject of, and review the apparatus used in, 

Treating-. 

Some of the companies preferred to treat oil by first 
using caustic soda, then acid, and finally a wash with 
sufficient weak solution of soda to neutralise any acid 
* See “ Distilling Data.” 
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a 2-inch pipe, and, being under a pressure of 6 to 10 lbs. 
per square inch, it tosses the mixture of oil and acid 
about in its passage to the surface. When the centri¬ 
fugal stirrer is used, the agitator is usually greater in 
diameter than height, and only holds about 1200 gallons. 
The centrifugal stirrer is very similar in construction to 



Pro. 36. 


a turbine, and is shown in section in Fig. 36, in which 
A is the agitator, and B the stirrer. The portion a of 
the stirrer is bolted firmly to the bottom of the agitator, 
and b is bolted to a, while c is securely fastened to the 
shaft C, and rapidly revolved by the gears D. The oil 
is sucked down through the centre of the stirrer and 
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violently discharged, through the passages e, against 
the side of the tank. In this way the oil and acid are 
most thoroughly mixed, and the completeness of the 
mixing, as compared with air agitation, can be easily 
seen by dipping pieces of paper into the agitating oils 
and then holding them up to the light, when the paper 
from the air agitation will show specks of tar that are 
comparatively large and far apart, while the centrifugal 
stirrer paper will show a mass of finely divided particles 
of tar. 

This test shows that the centrifugal stirrer causes 
a more thorough and intimate mixture of the oil and 
acid than the air does, and working results also point in 
that direction, because considerably less acid is needed 
fin order to secure the same results^ with centrifugal 
than with air agitation. 

The method of procedure in the treatment of oils is 
as follows:— 

After the agitator has been charged with the oil and 
agitation started, the acid is slowly added, and the 
agitation continued for a period varying from fifteen 
minutes to an hour (according to the grade of oil) after 
the oil has received the whole of its acid. After the 
prescribed length of time for agitation has elapsed, the 
mixture is allowed to remain at rest for a period varying 
from two to twelve or eighteen hours, at the end of 
which time the tar has all settled to the bottom. This 
“ acid tar ” is now drawn off through the cock E 
(Fig. 36) and is run to a receiving tank, and will be 
referred to again under “ Acid Tar.”' The clear dark- 
■> i '°d oil is then pumped from the acid agitator into 
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the soda agitator, when it receives the soda treatment 
in a similar manner to the treatment just described. 
After “ settling ” or remaining at rest for a given 
number of hours, the “ soda tar ” is withdrawn and run 
to its receiving tank, and will be again referred to 
under “ Soda Tar,” while the settled oil is pumped to 
its receiving tank. 

The quantity of acid required for a treatment is run 
from the acid storage tank into an “ egg,” and from 
there blown, by means of compressed air, into the 



agitator. A useful form of “ egg ” is shown in Fig. 37. 
It consists of the open-ended cast-iron cylinder A, pro¬ 
vided with flanges B at each end. To the flanges B are 
bolted the cast-iron heads C, and the joint is best made 
tight by the use of a gasket of asbestos cardboard. 
The cylinder is provided with the three flanged open¬ 
ings D, one of which is fitted with a pipe that continues 
down to the bottom of the egg, while the other two are 
fitted with pipes that terminate at the flange. One of 
these last two pipes is used as a charging pipe from the 
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storage tank, while the other is connected with the 
air compressor or “ blower.” As soon as the egg 
is subjected to the requisite pressure, the acid is 
forced up the pipe that continues to the bottom of 
the egg, and is discharged into the agitated oil above 
referred to. 

The Author was greatly surprised at the smallness 
of the quantity of oil treated at a time, and when he 
asked a foreman the reason for it, he was informed that 
“ if a batch of oil did not turn out all right, only a 
small quantity was spoilt, but if the size of the agitators 
were increased the quantity of oil that might be spoilt 
would be correspondingly increased.” That is, indeed, 
a very poor reason, and simply points to incapability 
on the part of the foreman to turn out uniformly good 
work. If the foreman is a capable man there is no 
reason why he cannot form a correct estimate of the 
quality of each batch of oil before it is treated, and how 
much acid it should receive ; and, in that case, the treat¬ 
ment of 40,000 to 50,000 gallon batches of oil can be 
just as well conducted as 1500 to 5000 gallon batches, 
and will result in an all-round saving—less acid will be 
required, less oil will have to be recovered, there will be 
fewer agitators to clean, less machinery to look after and 
keep in repair; no greater length of time is required 
to agitate a batch of 50,000 gallons than a batch of 
1000 gallons, and consequently, the same amount of 
work can be done in one large batch with the aid of 
very much less labour than in the case of numerous 
small batches. 

Under the heading of Treating Data will be found 
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statistics relating to the amount of acid and acid tar 
left in the settled “ acid oils,” which will he of value 
and interest. 

Once-Run Oil. 

The once-run oil from the crude oil distillation 
(which we left in its storage tank), after being settled 
perfectly free from all moisture, is now pumped into an 
“ acid ” agitator, and its temperature should not be over 
15 to 20 degrees higher than its setting point* when 
agitation is started. This oil may be advantageously 
treated with the acid tars from the light oil treatments, 
or with recovered acid of 77° Twaddell followed by a 
treatment with 148° Tw. acid. If the “ acid tars” are 
used, 10 per cent, by volume should be slowly dis¬ 
charged from the egg into the agitating oil, and after 
the latter has received all its acid the agitation is 
continued for fifty minutes ; or, the acid may be added 
in two or three successive portions, the agitation being 
continued for thirty minutes and then the oil allowed to 
settle for fifteen minutes, and the settled tar drawn off 
before the next portion is added. If recovered acid is 
used, 10 per cent, or less (according to the quality of 
the distillate) is added in one or more portions and 
agitated and settled as above; but, after all the weak 
acid has been added and the resulting tar withdrawn, it 
is necessary to give the oil a further treatment with \ to 
1 per cent, of 148° Tw. acid. If the use of only fresh 
acid is preferred, the strength should not exceed 
148° Tw., and the amount required will be from 4 to 5 
per cent. 

* See “ Laboratory ” 

K 2 
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Whether acid tars, recovered acid, or only fresh acid 
is used, it is necessary, after the last stirring, to allow 
the oil to settle for sixteen to twenty hours, after which 
the resulting tar is carefully drained off before the clear 
oil is transferred to the soda agitator. 

In the soda agitator this oil should first he treated 
with the soda tars from the second and third stage 
treatments, and, after being agitated for thirty minutes 
and allowed to settle for twenty minutes and the tar 
drawn off, a further treatment with 1 per cent, of 65° 
Tw., recovered soda* solution is given. The oil should 
be agitated for one hour after the second addition of 
soda, and must then be allowed to settle for eight hours, 
after which the clear oil is to be pumped to the storage 
tank for 


Treated Once-Run Oil. 

This oil is next distilled in the 
First Stage Oil Stills.] —The distillation is con¬ 
ducted with the aid of steam, and the distillate should 
be fractionated from the start up to a specific gravity of 
770 at the worm end for naphtha ; from 77 0 up to 835 
for “light oil” distillate, and from 835 to 850 for heavy 
oil distillate, while from 850 up to about 870 consti¬ 
tutes “ heavy oil and wax ” distillate. When the specific 
gravity of 870 is reached, the fire should be drawn from 
under the still, and the residue left in the still pumped 
to the first stage residuum storage rank. We therefore 
see that the separations made at the first stage oil stills 
are:— 

* See “ Soda Recovery.” f See Figs. 31 and 32. 
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Naphtha.(to be referred to later). 

First stage light oil distillate. 

„ heavy oil distillate. 

Heavy oil and wax ... (to be referred to later). 
First stage residuum. . „ j; 

The light and heavy oil distillates are pumped from 
their respective storage tanks into separate agitators, 
where they receive respectively and l£ per cent, of 
170° Tw. acid. The agitation in both eases should he 
continued for from thirty to forty-five minutes, and the 
temperature of the oil should not be above 70° and 
80° F. After the agitation is completed, the oils are 
allowed to settle for about sixteen hours, or, if • 5 3 j 5 - of 1 per 
cent, of water is thrown into the agitator a couple of 
minutes before the agitation is completed, the oils need 
he settled only three or four hours before being trans¬ 
ferred to the soda agitator. 

The soda treatment at this stage should be accom¬ 
plished with the use of recovered soda of 60° to 65° Tw. 
—the light distillate receiving about O' 6 per cent., and 
the heavy distillate about O' 75 per cent. About ten to 
twelve hours are necessary to effect the thorough settle¬ 
ment of the soda tars, and after the tars have been 
withdrawn, the oils are pumped to, and mixed in, the 
storage tank that supplies the 

Second Stage Oil Stills. —These stills are similar in 
construction and setting to the first stage stills, hut they 
are run with a “ feed,” that is, after the distillation has 
started, the first stage treated oil is allowed to run from 
the elevated storage tank into the still and the volume 
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of inflowing oil is regulated so as to equal the volume 
of oil leaving the still in the form of vapour, and thus a 
steady level of oil is maintained ia the still. To ensure 
the volume of inflowing oil being equal to the outgoing 
distillate, the still is fitted on the front or furnace end, 
with gauge coclcs, which the attendant opens every now 
and again in order to locate the oil level in the still. 

So that the ingoing oil may not have an undue 
cooling effect on the contents of the still, the Author 
would advise the construction of a coil in an enlarged 
connection between the still and the condenser, through 
which the oil should he made to flow before being 
liberated at a point near the bottom of the still. 

As soon as the distillation commences, steam is 
turned into the still and the distillate from the start (i.e. 
about 770 specific gravity) up to a specific gravity of 
835 at the worm end is run to the second stage light oil 
tank, and as soon as * that specific gravity is reached, 
the “feed” is shut off and the distillation continued 
until the distillate reaches 850 specific gravity at the 
worm end, when the steam is shut off and the fire 
drawn. This second fraction—from 835 to 850—is run 
to the second stage heavy oil tank, while the residuum 
left in the still is pumped to the seeond and third stage 
residuum tank. 

From the above distillation is obtained :— 

Seeond stage light oil distillate. 

„ heavy 

„ residuum „ (to be referred to later). 


* Soe ^Distilling Data/ J 
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The second stage light and heavy distillates are 
treated separately with from O'35 per cent, to O'375 
per cent., and 0 • 4 per cent, to 0'5 5 per cent, of 170° Tw. 
acid respectively. The soda treatment should consist of 
0'5 per cent, and 0'6 per cent, of 64° Tw. caustic soda 
solution, made from fresh “ drum ” caustic soda, and not 
recovered soda. The length of time of agitation and 
settling, &c., should be the same as in the case of the 
first stage oils. 

The treated second stage light and heavy oils are 
stored in separate tanks to await another distillation. 

Third Stage “ Light ” Oil Stills. —These stills are 
like the second stage ones, and are run with the aid of 
steam, and the second stage treated light oil is “ fed.” 
The specific gravities at which the distillate is fraction¬ 
ated depend upon the number of grades and quality of 
burning oil required. If only one grade of burning oil 
were wanted, the distillate would be run from the start, 
until the worm end specific gravity reached, say, 840 
to 845, and this would give a bulk specific gravity 
of about 812. If two grades of burning oil were 
desired—a good and somewhat inferior one—the lighter 
distillate at the start of the distillation should be 
allowed to run into what we will call No. 2 tank ; this 
distillate (which will start with a worm end specific 
gravity of about 770) should be run until its ivorm. end 
specific gravity reaches 790. At that specific gravity 
the distillate stream should be turned into another tank 
(which we will designate No. l), and when the “ bulk ”* 
specific gravity of the contents of this No. 1 tank reaches 

* That is, the whole of the contents of the tank well mixed. 
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810 the stream should be turned back into No. 2 tank, 
into which it is allowed to run until the worm end 
specific gravity reaches 840 to 845. The bulk specific 
gravity of No. 2 tank will then be about 804 to 810. 

As an oil that has a specific gravity of over 840 is 
unsuitable for burning in lamps, the feed to the still is 
shut off when that specific gravity is reached,* but the 
distillation is continued until the worm end specific 
gravity of the distillate reaches 850, and then the steam 
is shut off and the fire drawn. The distillate that runs 
between the specific gravities of 840 and 850 constitutes 
intermediate oil. 

The third stage light oil stills therefore yield :— 

f No. 1 grade burning oil (ready for the market). 
t N o-2 „ „ „ „ 

Intermediate oil (ready for the market and for 
gas making, &e.). 

Third stage light residuum (to be referred to 
later). 

Third Stage “ Heavy ” Oil Stills. —These are run 
without a feed, but with the aid of steam. The treated 
second stage heavy oil charged into these stills should 
be so fractionated that the fractions correspond in bulk 
specific gravity with those obtained from the third stage 
“ light ” oil stills with which they are mixed. When the 
distillate from the third stage “ heavy ” oil stills reaches 
850 specific gravity at the worm end, the distillation is 
stopped and the fractions obtained from these stills will 
most probably be:— 

* See “ Distilling Data.” f “ See Laboratory.” 
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No. 2 grade burning oil (mixed with same from 
third stage light oil stills). 

Intermediate oil (ditto). 

Third stage heavy residuum (to be referred to 
later). 

The burning and intermediate oils from the last two 
distillations must, of course, be thoroughly settled and 
free from moisture before being pumped to their storage 
tanks, ready for barrelling and delivery in the market. 

Some of the companies make a speciality of a 
burning oil that has been finished with a treatment 
instead of a distillation. In that ease an oil like No. 1 
grade burning oil is usually chosen, and this is treated 
with 2 to 2£ per cent, of 170° Tw. acid with ten to 
fifteen minutes’ agitation. After the acid tar has been 
allowed fifteen to twenty minutes to settle out, and has 
been drawn off, the oil is transferred to the soda agitator, 
where it is first agitated for two or three minutes with 
5 per cent, of water, settled for five minutes, and then, 
after the water has been drawn off, ^ per cent, of 
3° Tw. caustic soda solution is added and agitated 
sufficiently to ensure all the acid (that may be left in 
the oil) being neutralised. The weak soda solution 
having been settled out and run off, a further treatment 
of i per cent, of 65° Tw. soda is given the oil, and 
after three or four minutes’ agitation the contents of 
the agitator must be allowed to remain quiet for about 
an hour, after which the oil is transferred to shallow 
tanks and allowed to settle for fifteen to eighteen hours, 
at the end of which time it should be perfectly bright 
and ready for the market. 
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The Lighthouse Commissioners are exceedingly 
particular in regard to the quality of the oil used in 
lighthouses, and place restrictions on the properties of 
the oil that necessitate a special fractionation being 
made at the stills. As the flash point must not be 
under 130° F., and, when the oil is subjected to distil¬ 
lation, a residue of not more than 7 per cent, is allowed 
to remain in the still when the distillation is stopped at 
a temperature 572° F., it is necessary to cut out all 
light oils and not use any heavy oils that have a boiling 
point of over 590° F. in the manufacture of this oil. 
Usually the oil is obtained from the third stage light 
oil stills by running them under “feed ” for the usual * 
length of time, and then, after filling up the stills to 
the highest gauge cock, the feed is shut off, and when 
the worm end specific gravity reaches 792 the distillate 
from that point, and until the “ bulk ” specific gravity 
reaches 814, is run to the lighthouse oil tank. This cut 
gives an oil that has a specific gravity of 814, flash 
point of 145°, and leaves a residue of about 5 per cent, 
in the still after the temperature of the vapours has 
reached 590° F. 

A very good burning oil for use on ships, &c., can 
be obtained from the lubricating oil stills (to be referred 
to), by cutting out the distillate between the specific 
gravities of 825 and 848 ; treating this fraction with 
2 per cent. 170° Tw. acid, and 2 per cent, of 10° Tw. 
soda, and then distilling it off soda y and cutting out 
the fraction that runs between the worm end specific 
gravities of 825 to 846 to 848. This gives a burning 

* See “ Distilling Data.” f See “ Soda Distillation.” 
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oil that is specially safe for marine purposes, as it has a 
flash point of 225° F. 

Fourth Stage Stills. —The second and third stage 
light and heavy residuums are mixed together and 
distilled in a still like Figs. 31 to 33. The distillate 
from the start until the worm end specific gravity 
reaches 870 constitutes heavy oil and wax, and when 
that specific gravity is reached the distillation is 
stopped. The yield from these stills is therefore :— 

Fourth stage heavy oil and wax (to be referred 
to later). 

Fourth, stage residuum. 

Heavy Residuum Stills. —These are similar to Fig. 30, 
and are charged with the mixed residuum from the first 
and fourth stage oil stills, and about 10 lbs. of solid 
caustic soda per 100 gallons of oil. Steam is used in the 
distillation, and the distillate is fractionated as follows :— 

From the start until the colour begins to get dark 
constitutes heavy oil and wax, from the starting of the 
dark colour until chrysene commences to distil over, goes 
for once-run oil equivalent, and, as the still bottom is 
by that time red-hot, the fire is drawn and the separa¬ 
tions obtained will be :— 

Residuum stills heavy oil and wax (to be 
referred to later). 

Once-run oil equivalent (pumped to the once- 
run oil tank). 

Chrysene (mixed with coal dust and burnt). 

Soda coke.* 


* See “ Soda Recovery.” 
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Heavy Oils and Wax. 

The mixed heavy oils and wax from tb*' 
fourth stage oil stills and the residuum still *' 
and cooled* to a temperature of about 80° F«« 
pumped into filter presses f until the pressi * 1 ‘ 
about 60 lbs. per square inch. The presses-* 
opened and their contents removed and place * 1 
sheets and then in a hydraulic press J and hi * : 
a pressure of 550 lbs. per square inch of 11 * • 
wax. The wax left in the sheets after being? ' 
pressed is known as Hard Crude Scale, and i ^ : 
the market as such. The squeezings from th** * 1 

hydraulic presses are mixed and cooled to alx > 
and then filter pressed and finally hydrau 1 i * i 

The wax from these second hydraulic presses-* 3 ‘ 
as Intermediate Crude Scale ; the squeezings ‘ 
with the squeezings from the first filter and i ' 
pressing. The squeezings from the second fill**' I 
are cooled to 30° F.. and then again filter pi** 
the resulting oil is pumped to the “ Pre.« - * • & 
storage tank. The wax that is left in the tl** • d 
filter presses is next hydraulic pressed, and th*? x • > 
wax constitutes Soft Crude Scale. 

From the pressing of the heavy oils and Vi >t t 
is, therefore, obtained :— 

Hard crude scale (128° F. melting point) 
Intermediate do. (120° „ „ „ ) 

Soft do. (112° „ „ „ ) 

Pressed oil. 

* See “ Pressing.” f See Figs. 46, 47, 48. % j-j, „ j 
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The pressed oil is next treated with 2 to per cent, 
of 148° Tw. acid, and after fifteen to twenty minutes’ 
agitation and as many minutes’ settling, the tar is 
drawn off and the oil is then further treated with 2 per 
cent, of 170° Tw. acid. The second agitation should 
be continued for at least thirty minutes, and then 
allowed to thoroughly settle before being transferred to 
the soda agitator, where it receives 1 per cent, of 60° 
Tw. soda. 

Soda Distillation. 

The treated pressed oil is now distilled in stills 
similar to Fig. 30, into which stills are placed 17 lbs. 
of solid caustic soda per 100 gallons of oil. Steam is 
used in this distillation, and the distillate from the start 
until the worm end specific gravity reaches 860 is 
pumped to the second stage heavy oil storage tank, and 
the rest of the distillate is fractionated so as to give 
various grades of lubricating oils. For instance, if 875 
and 890 specific gravity finished oils were required, the 
fractionation would be made as follows :— 

875 oil. 
890 oil. 

The distillation is run to dryness, and after the 
distillate reaches the specific gravity of 912 the colour 
is very dark, and the small amount that follows is 
mixed with coal dust and burnt. 


From 860 up to 880 specific gravities]^ 
at worm end . . . . j ~ 

From 880 up to 910 to 912 specific) 
gravities at worm end. . . j ~~ 
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Naphtha. 

The semi-refined naphtha from the “ air-condenser 
naphtha” is mixed with the naphtha from the. first 
stage oil stills, and then treated with 3 per cent, of 
170° Tw. acid, and finally with | per cent, of 04° Tw. 
soda. The treated naphtha is charged into steam 
jacketed stills, and distilled with the aid of open 
steam. From the start (about 090 specific gravity) 
until the specific gravity of the distillate stream reaches 
760, constitutes commercial naphtha, but, of course, this 
can be otherwise fractionated to suit requirements. 
When the specific gravity at the worm end reaches 700, 
both the open and jacket steam should be shut off, and 
the residuum left in the still pumped to the once-run oil 
storage tank. 

Coke- Tower Naphtha. 

The purification of this product is effected hy first 
giving it a treatment with 1 h to 2 per cent, of 170° 
Tw. acid, followed by £ to 1 per cent, of 04° Tw. 
caustic soda. The treated oil is then charged into the 
distilling apparatus shown in Fig. 38, and known as 
the “ Gasoline ” still. Referring to Fig. 38, A is the 
still proper, the contents of which are heated, by the. 
steam coil B, the vapours generated in A passing up 
through the fractionating column 0, and over into the 
condenser D. Owing to the very volatile nature of the 
distillate, it is of the greatest importance that it should 
not be allowed to come in contact with the air in its 
passage from the still to the storage tank, and, there- 
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fore, the worm end E is fitted with the vapour trap F. 
This trap is made of cast iron and provided on the top 
with an opening Gr (to allow of ready access to the 
inside) closed by the cover H and made vapour tight 
by the lute I. The front of the trap is recessed to 
receive the thick plate of glass J, which is held in its 
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place by tbe iron strips K, and the joint made tight by 
the use of red-lead putty. The object of the glass front 
is to enable the attendant to see the flow of distillate 
and thus judge how the distillation is progressing. 
The distillate runs through the connection L into the 
receiving tank, and this latter tank must have a 
perfectly tight cover, and be fitted with one or more 
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water-luted manholes to allow of the escape of vapours 
in case the latter may be generated by the heat of the 
sun, «fec. Such generation of vapour may be greatly 
minimised by sinking the tank in the ground, so that 
the latter is just level with the top of the tank. 

Referring again to the fractionating column C. This 
is filled with the cast-iron dishes M, which are con¬ 
structed with the openings 1ST, the upper side of which 
openings are provided with covers 0. The bottom of 
the covers 0 are provided with the semicircular notches 
P. In placing the dishes in the column it is better to 
place them so that the openings N are at right angles 
to the openings in the dish below, as at X and Y. 

When the distillation starts, the heavier vapours con¬ 
dense and fill up the dishes to the height of the raised 
sides Q of the openings N, and the vapours that follow 
on from the still, in order to escape through the notches 
P, have to bubble through a depth of one inch of the 
condensed vapours lying in the dishes. In this way 
nothing but the very lightest of the vapours can find 
their way to the condenser worm end; a very perfect 
separation or fractionation is thus obtained. Years ago 
it was customary to use only ordinary connections be¬ 
tween the still and condenser, and, consequently, more 
or less heavy vapours passed over with the light ones ; 
when the column was adopted it was found that the 
still ran a very much longer time before the required 
bulk specific gravity of the distillate was obtained, and 
that the yield was increased about 10 per cent. 

The distillate from the gasoline still is run from the 
start until the bulk specific gravity reaches 661 for 
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commercial gasoline, and then the distillate is turned 
into another tank until the bulk specific gravity reaches 
700, when the distillation is stopped and the residue 
left in the still should be pumped to the treated once- 
run oil storage tank. The second fraction (that has 
the bulk specific gravity of 700) ought to be put back 
in the still and redistilled, as it will then yield- one or 
two per cent, more gasoline,,and the rest of the distillate 
will be fit for the market as refined naphtha. 

The connection. It on the still should be provided 
with a side outlet leading to the condenser worm, be¬ 
cause a bulk specific gravity of 700 cannot be reached if 
the vapours have to pass up through the column—the 
steam coil not being designed to supply sufficient heat 
to the vapours (when the latter get heavy)—to carry 
them up through the oil-luted dishes M. 

Pressing. 

In order to extract the wax from the oil the mixture 
is subjected to pressure, hut before that can he done it 
is necessary that the mixture be first cooled. The 
method adopted for cooling the mixture depends largely 
upon what cold test is desired. 

As the first pressing is usually made at a tempera¬ 
ture of about 70° to 80° F., the cooling is effected in 
many cases by allowing the heavy oils and wax to stand 
in a large shallow iron tank exposed to the atmosphere 
and stirred every few hours by long handled wooden 
scrapers. This is an expensive way of doing the work 
as it necessitates the use of considerable manual labour. 

The lower cold test oils (i.e. oils less rich in wax) 
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have to be cooled lower than can be done by exposing 
them, in the summer time, to the atmosphere, and there¬ 
fore artificial means of cooling have to be resorted to. 




vas designed by 

n “ The Drum/ 

_ * . 


The first artificial cooler that was used v 
the late James Young, and called by hin 
and is illustrated in Figs. 39 and 40. I 
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shallow iron tank A, provided with a water-tight cover 
B, which projected a few inches all round; cold water 
was admitted near the bottom of the tank in jets C, from 
the circle of pipe D, and overflowed through the pipe E. 
The oil to be cooled was run. through the pipe F, and 
allowed to fall in. small streams G upon the surface of 
the cover B, and on the other side of the pipe from 
which the oil was discharged was secured a scraper H. 
The pipe and its scraper were kept slowly revolving in 
the direction indicated by the arrow J, by means of the 
gears I, and as the scraper removed the solidified oil 
from the surface of B, the streams of oil flowing from 
the pipe F distributed a fresh layer of oil, which went 
on cooling until the revolving scraper came round again 
and removed it. The convexity of the scraper (in the 
direction in which the latter travelled) resulted in the 
solidified oil being pushed over the edge of the cover 
B and falling on the brick floor K, whence it was 
shovelled into bags and then pressed. 

"When the trade demanded a low cold test oil, 
Young’s cooler was found to he incapable of giving the 
desired results, and a cooler constructed on the principle 
of Fig. 41, and known as the “cylinder” cooler, was next 
designed. This cooler consisted of the cast-iron cylinder 
A and steel cylinder B, both of which were firmly hoi ted 
to the cast-iron ends C, which latter were provided with 
stuffing boxes D and fitted with glands. The cylinder 
was mounted on the iron frame E and rotated by 
gears that engaged in the cogs. F. The lower part of 
the cylinder dipped into the saucer (G) containing the 
; 1 to be cooled, and cold brine was kept constantly 
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circulating through the annular space H by means of 
the inlet I and outlet J. 

As the cylinder slowly revolved its outside was 
coated with a thin film of the oil (contained in the 
saucer G), which the cold brine (contained in the annular 
space H) quickly congealed, and by the time it reached 
the knife K it was cooled down to the temperature of 
the brine, and, being detached by the knife, it dropped 
into a trough, from which it was sucked by a pump and 
discharged into the presses. Although this cylinder 
required very little attention, cooled the oil to practi¬ 
cally any desired temperature, and was in every way a 
marked improvement over Young’s “ drum,” yet it did 
not give as satisfactory results as were desired, due 
to the fact that the oil was cooled too suddenly and did 
not have time, therefore, to properly crystallise, and 
consequently did not press easily. * 

Henderson patented a cooling apparatus that con¬ 
sisted of a jacketed iron trough having a IT cross 
section and provided with a shaft that passed through 
its centre from end to end, and to this shaft were 
attached scrapers. The trough being filled with oil, 
and cold brine circulated through the jacket, the shaft 
was set in motion, and the rotating scrapers detached 
the oil that congealed on the cooled surface, and this 
treatment was continued until the whole of the contents 
of the trough had been reduced to the desired tempera¬ 
ture, when, by opening a valve, the cooled mass could 
be discharged into a press with the aid of a pump. 
Macay and Baxter patented a very similar apparatus, 
which was put into use at the Bathgate Works, and 
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resulted in an improvement in the pressing quality of 
the solidified oil. 



Figs. 42 and 43 . 


In 1885 Beilby patented the apparatus shown in 
I Figs. 42 and 43, and, without a doubt, it is the best 

: form of cooling apparatus that has been so far designed. 
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It consists essentially of the wedge-shaped cells A and 
B, the former—in which the oil is cooled—being smaller 
at the top, and the latter, or brine cells, larger at the 
top than the bottom. The cells A are filled from the 
charging tank D by raising the pings C, and the cooling 
medium (water or brine) is circulated through the cells 
B by pumping it in at the bottom through the valves E 
and allowing it to overflow at the top through the con¬ 
nections F. The oil cells are provided at the bottom 
with the helical screws or conveyors Gr, which can be 
revolved by the worm-gear H, and the flights of the 
conveyors have a gradually increased pitch towards the 
outlet I, thus preventing undue crowding of the cooled 
material towards the outlet. 

The oil cells are filled in rotation, and as each one 
is filled, the cooling medium is allowed to circulate 
through its cells and absorb the heat contained in the 
oil. The cooling operation is continued until the 
temperature of the contents of the oil cell has been 
reduced to the desired point, when the flow of water or 
brine having been stopped, the conveyor of that cell is 
set in motion and the solidified oil is discharged by it 
through the valve I to the suction of the pump that 
supplies the filter presses. Owing to the shape of the 
oil cell being that of an inverted wedge, it is evident 
that as soon as the conveyor commences to discharge 
the material surrounding it, the cake above is deprived 
of support and therefore slides down on to the conveyor, 
and thus the latter is kept constantly and automatically 
supplied with material until the cell is emptied. Besides 
being an economical mechanical device—the machinery 













PRESSING. 


I S3 


only being in actual use for a comparatively short 
time—it is also designed with a view to doing the 
work from a correct theoretical point of view. 

It must have been noted that by the use of the 
coolers previously considered, the oil was either very 
suddenly solidified or kept in constant motion while 
being slowly solidified. In the first case, the oil had 
not sufficient time to develop a definite crystalline 
formation, and, in the second case, the oils were unable 
to develop into large or perfect crystals, owing to the 
constant motion to which it was subjected. In the case 
of Beilby’s cooler, the oil is not only cooled slowly, 
but is also allowed to remain at rest until the cooling 
operation is completed and results in the formation 
of large and well-defined crystals, which, after being 
once formed, may be crushed or broken in their passage 
to the presses without affecting the pressing quality of 
the material except, perhaps, to improve rather than 
deteriorate it. 

Before leaving the question of coolers, a few words 
must be said in regard to an apparatus designed by 
MeCutehon, of Young’s Company, which was a great 
improvement over the other forms of continuous-motion 
slow-cooling coolers. It consisted of two cylinders 
A and B (Fig. 44) with an annular space C between 
them. In the inner cylinder was placed a conveyor 
D, that had about an inch clearance all round and was 
provided with the scrapers E, that was constantly 
pressed against the inner surface of the cylinder by 
the springs F. The end G- was provided with a stuf¬ 
fing box H through which the conveyor shaft passed 
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and the end. I was provided with a bearing J for the 
other end of the shaft, while the centre of the shaft was 
snpported by the hearing K. The oil to he cooled was 
pumped through the connection L, and as it became 
solidified it was removed from the surface of the cylin¬ 
der by the scrapers E, and, being carried along hy the 
conveyor D, was finally discharged through the con¬ 
nection M. The cooling medium passed into the 
annular space through the connection N, and in its 
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passage to the outlet 0 was made to travel in a spiral 
course formed by the inner projection P of the outside 
cylinder B. 

The construction of this cooler could be improved 
hy placing the connection N at the other end of the 
cylinder and doing the same also with the connection 0. 
By mating this change, the cooling capacity of the 
cylinder would be increased, and the resulting solidified 
material would-*be improved for the reason that the 
latter would leave the cylinder at the point where the 
cooling medium was coldest, while the inflowing oil 
would first he affected by the somewhat warmed cooling 
medium, and would thus not be so liable to be too 
suddenly congealed. The cooler as shown in the illus¬ 
tration is capable of reducing the temperature of 7000 
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gallons of oil from 60° F. down to 30° F. per twenty- 
four hours, and. it takes one and a half hour for the oil 
to pass from one end of the cooler to the other. 

In the earlier days of the industry, the solidified oil 
was placed, in canvas bags and subjected to pressure 
in a vertical screw press. Later, a press worked by 
hydraulic power was built, and consisted of a large 
piston attached to a rod that descended into a perforated 
iron cylinder about 5 feet in diameter by 4 to 5 feet 
deep. A large canvas bag (of the same diameter but 
rather longer than the cylinder was deep) being placed 
inside the cylinder and filled with the solidified oil 
and then closed and tied, was subjected to pressure by 
forcing the piston down into the perforated cylinder. 
Although a large amount of oil was expressed and 
escaped through the perforations, it was found that 
owing to the great uninterrupted depth of material, the 
resulting wax still contained a large percentage of oil, 
and finally, therefore, the hydraulic presses were built 
as shown in Fig. 45. The cylinder A was cast with 
four lugs B, which carried the upright rods or guides C, 
surmounted by the heavy ribbed cast-iron head plate D. 
The ram E was provided at the bottom with a leather 
cup packing F, which latter was held in position by the 
plate (r and screws H, and the upper end was surmounted 
by the ribbed cast-iron bottom plate I, which latter 
was provided with four lags J that moved easily up and 
down the guides C. The press is filled by taking 
canvas sheets and placing on them (within given lines) 
a depth of two or three inches of the material to he 
pressed, and then folding them over to the centre from, 
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each of the four sides, and when thus filled and folded 



FiS. 45. 



they are sandwiched 
between plates made 
of woven bamboo 
and then placed in 
the press. A press- 
full of these alternate 
layers of sheets and 
plates was subjected 
to a high pressure 
(by pumping oil or 
water in under the 
ram E through the 
connection K), which 
was maintained for 
a sufficient length 
of time to ensure 
all the oil being ex¬ 
pressed and a dry 
wax being left in 
the sheets. 

The above hy¬ 
draulic press re¬ 
quired very careful 
handling, when deal¬ 
ing with the lower 
cold-test oils, and, 
at the best, the work 


was sloppy and the 
results unsatisfactory, and led to the use of filter presses. 
The side view of a filter press is shown in Fig. 46, the 
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construction of a filter press plate is shown (partly in 
section) in Fig. 47, and a cross section of the plate 
through XY is shown in Fig. 48. The plates are 
constructed of cast iron with a bearing face A (Figs. 47 
and 48) on all sides and a corrugated inner surface B, 
which latter is covered by the perforated wrought-iron 
plate C, while the whole is covered by the canvas sheet 
D. The centre of the plate is provided with a hole 
into which fits the brass sleeve E. This sleeve is pro¬ 
vided with flanges and is made in two parts which 



Fig. 46. 


screw together, so that after a sheet with a centre hole 
has been placed on each side of the plate, one half of 
the sleeve is passed through the hole in the sheet and 
plate from one side, and the other half from the other 
side, and when these two halves are screwed tightly 
together, their flanges make a tight joint between the 
canvas sheets and perforated plates at that point. The 
hexagon nut portion of the flanges is provided with the 
slots F, and as, when two or more plates are placed 
together as shown in Fig. 48, the sleeves touch each 
other and thus prevent the centre of the plates from 
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formed by the sleeves F, fills up all the spaces G, and, 
as the pressure rises, the oil filters through the cloths 
D, and passing through the perforated plate C, runs 
down the corrugations B and out through I, while the 
wax remains behind and fills the space G. 

The perforated iron plate in the filter presses is 
designed to take the place of the bamboo plate of the 
hydraulic presses, but in reality there is a great difference 
in the utility of the two plates. In pressing a mixture 
of a liquid and solid, the liquid leaves the solid at right 
angles to the pressure, and, therefore, as the pressure 
on a cake of wax in a filter press is exerted through the 
slots F, it is evident that the oil will leave the cake in 
the direction of the perforated plate, but in the case of 
the hydraulic press, the bamboo plates are parallel with 
the pressure, and consequently no oil filters through to 
them (except at the very start) as it leaves the cakes of 
wax at the edges—which are the points at right angle to 
the pressure. When the oil is expressed from the wax, 
it passes away between the crystals and not through them, 
and as, by examining a cake of wax as it is taken from 
the hydraulic press, it will be seen that the crystals or 
scales lie parallel with the pressure (i.e. lengthways with 
the cake), it is proof that this assertion is correct, and 
also, that solid plates would give as good results in a 
hydraulic press as bamboo or slatted ones. In the case 
of the filter presses, the crystals or scales lie crossways 
of the cake, and again, therefore, parallel with the 
pressure, and consequently, perforated' plates are neces¬ 
sary at the sides of the cake, in ordef to give the oil a 
free outlet. / 
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Wax Repining. 

In the early days, the refining of crude scale was 
partly accomplished by breaking the scale up fine and 
then placing it in perforated tin cans and washing it 
with successive quantities of naphtha. In this way a 
large portion of the oily colouring matter was removed, 
but as the demands of the trade became more exacting, 
other and more efficacious methods had to be adopted. 

Most of the refiners adopted an acid and soda treat¬ 
ment for starting the refining process, and treated the 
melted crude scale (at a temperature of about 15 to 20 
degrees F. above its melting point) with 1-|- to 2 per 
cent, of 148° Tw. acid, and afterwards with lbs. of 
carbonate of soda (in the form of a 4° Tw. solution) to 
every 100 gallons of wax. The clear settled wax then 
received 25 to 30 per cent, of squeezings from the 
second naphtha treatment (see below), and was run into 
galvanised iron pans and allowed to cool—forming cakes 
about 24 inches long, 12 inches broad and 3 inches 
thick. The pans with their solidified contents were 
turned upside down on pieces of sacking, in which the 
cakes were then separately wrapped and then placed in 
a horizontal hydraulic press enclosed in woodwork and 
kept at a temperature of about 100° to 130° F. (accord¬ 
ing to the required melting point of the resulting wax). 
After being pressed for about two hours, the wax left in 
the sacking was thrown into a tank, melted and mixed 
with 12 to 15 per cent, of 755 specific gravity naphtha, 
and then run into pans and cooled. The cool cakes were 
hot-pressed, and the resulting wax was then steamed 
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with open steam for eighteen to twenty hours, and 
after settling for a few hours the wax was pumped to 
the char * treating tank and mechanically agitated at a 
temperature of 240° F., with 2 per cent, of char. The 
char-treated wax having been settled for ten to fifteen 
hours, was next run through large sheets of filter paper 
(placed inside a perforated tin cylinder) in order to 
remove any char that had not settled out, and finally it 
was cast into cakes, cooled, packed and was then ready 
for the market under the name of twice-washed or 
semi-refined wax. 

The squeezings from the first pressing were run into 
a still, and, the naphtha having been steamed off with 
open steam, the residue was converted into a cheap 
grade of wax by giving it a hot hydraulic pressing, 
and put on the market under the name of Recovered 
Wax. 

The squeezings from the second naphtha pressing 
were used for the first naphtha treatment, as stated 
above. 

With the introduction of caustic soda into the 
residuum stills, the colour of the crude wax was so 
improved that the acid and soda treatment was no 
longer necessary, and the wax was refined by being 
mixed with 55 to 56 per cent, of No. 2 squeezings (see 
below), cast into cakes and then hot hydraulic pressed 
under a pressure of about 30 lbs. on the square inch of 
the cake. The expressed oil was steamed in order to 
recover the naphtha, and the wax left in the still was 
either pumped amongst the crude wax or, after a treat- 


* See “ Char.” 
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Siren i in;I / Vinv '.v ?. 

< >wing {<* 1 he great liability of ex plosions and lira 
i*csulting, from tin* use of volatile naphtha in refining 
wav, and to the great cost due to the. enormous loss of 
naphtha by evaporation, extensive experiments wore 
jiiaile <oiije twelve years ago to determine the. praetiea- 
! iili t v of refining wax hv means of heat only. In the 
fh>t experiment >, an iron stmature about 12 feet long, 
4 feet wide ami f> feet high wits eonstmoted and fit.fe<l 
with ' loping iron shelves about *J inches apart, and the 
whole was heated by means of a steam eoil placed on 
the floor of the strueture. The iron shelves were 
covered with coarse eoeoa-iutt matting and the erode 
wax fea«f into suitable sized rakes) having been laid on 
this and the doors being tightly elosed, a little steam was 
turned on the coil. In a few hours, the oil commenced 
to sweat out of the wax, and then the temperature was 
gradually increased until finally the desired colour of 
wax wns obtained, ami then steam was shut off and the 
doors thrown open. 'Hie wax that remained on the 
malting was removed by hand, melted in a tank and 
tlieii treated with eluir, and was ready for the market. 

Tin* experiments, as fur ns t hey went, were eminently 
successful, hut, there was an opening for decidedly 
redueing the working costs of this process, and Norman 
Henderson ipiiokly availed himself of the opportunity 
and invented and patented an apparatus that reduced 
the cost to sm h a low figure, that it will probably he 
many years before any ehenjier method of refining wax 
is discovered. Henderson's patented apparatus consists 
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of a substantial brick building or “ oven ”52 feet long, 
13 feet wide and 12 feet high., in which is erected an 
iron framework composed of cast-iron uprights held 
together by iron piping, the latter acting also as heating 
coils. On these coils are placed iron trays 21 feet long, 
6§ feet wide and 5|- inches deep, and l£ inch above 
the bottom of each of the trays is secured (on piping or 
rods resting on angle iron that is riveted to the inside 
of the tray) a diaphram made of 25-mesh brass wire 
gauze. All the trays—which number nine in height 
and two in length, making a total of eighteen—are 
fitted with adjustable side outlets at the bottom of one 
of the sides and midway between the two ends. 

In order to charge the apparatus, water is first run 
into the trays, the outlets of which are raised so that 
the water just covers the diaphragm before it overflows 
through the outlet; then the trays are filled (to within 
an inch of the top) with melted, wax, which latter is 
cooled by water that is kept constantly flowing in 
under the diaphragm, and by the air that circulates 
throughout the building. When the wax has been 
cooled to the desired point the water is shut off, the 
tray outlets lowered so as to drain the pans, and after 
the doors of the building have all been closed up tight, 
steam is admitted to the coils and the sweating process 
is thus started. The temperature to which the oven is 
heated depends upon the melting point of the wax under 
treatment and the required melting points of the resulting 
wax. A refined wax made by this process cannot be dis¬ 
tinguished from a naphtha refined wax, but of course a 
sweated wax must be finished with a char treatment. 
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Char. 

It was many years before the peculiar smell of a 
non-char treated wax could be removed and the present- 
day bluish-whiteness could be obtained. When wax 
was first refined, it was treated with either animal 
charcoal or fullers’ earth, hut the results were uncertain 
and, at the best, unsatisfactory. 

In 1864, John J. Lundy, who was a large chemi¬ 
cal manufacturer, of Leith, near Edinburgh, called the 
attention of Andrew Taylor, F.C.S. (owner of a small 
oil work at Uphall) to a hy-produet of the manufacture 
of “prussiate of potash,” and suggested its possible use 
as a decolorising and deodorising agent for wax. 
Experiments proved that this prussiate of potash char 
did the work so perfectly and gave such superior results 
over anything that has so far been tried that Taylor 
immediately adoped its use, and until the secret of his 
success was discovered his waxes brought the highest 
prices of any in the market. Since this char became 
generally used for the final wax treatment nothing 
to be compared with it has so far been discovered, 
and it bids fair to hold its own for many years to 
come. 

Having now followed the oil and gaseous products 
of the distillation of shale from start to finish, the 
various distillations and processes through which the 
oily produets afterwards passed may he somewhat easier 
memorised or followed by studying Diagram II. Of 
course it must not be supposed that all the companies 
adopt exactly the same methods of distillation, fraction* 
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that are neither better nor worse than can be obtained 
by the above modus operandi. 

Diagram III. has been prepared for the purpose 
of showing at a glance the relative yields of various 
products from shale. 
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CHAPTER Y. 

AMMONIA WATER. 

It was many years after the Scotch Mineral Oil Industry 
had been started before the value of the water from the 
coal or shale retorts was discovered. The water was 
looked upon as a necessary nuisance, and was run into 
the sewers that discharged into the small rivers or 
“bums,” that ran past the various works, but in. 1865 
its value was discovered by accident by Robert Bell, of 
Broxburn, who kindly sent the author the following 
information:— 

He (Mr. Bell), like the other oil-work owners, had 
been disposing of his retort water by running it into a 
small stream, and the latter became so polluted that 
the water was rendered undrinkable, and the trout and 
other fish were nearly all killed. The Rivers Pollution 
Commissioners were soon on Bell’s track, and when the 
latter found himself entangled in an expensive litiga¬ 
tion, he immediately stopped running the water into 
the stream and turned it into a field instead. Shortly 
after making this change, he noticed the ground over 
which the water ran was wonderfully productive, and 
that the grass grew apace. After turning this matter 
over in his mind he concluded that the water must have 
some properties that had so far not been credited to it, 
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and he at once set about experimenting -with it, which 
experiments resulted in his starting the manufacture 
of sulphate of ammonia as a by-product of the distilla¬ 
tion of shale, and this product was first placed on the 
market by Bell in May 1865. 

Use and Impurities of Sulphate oe Ammonia. 

The sulphate of ammonia manufactured by the 
Shale Oil Companies in general is by no means a pure 
article, although some makes are considerably purer 
than others. 

The principal impurities met with in these com¬ 
mercial sulphates are: iron, arsenic and more or less 
oily bases, but the presence and quantities of these 
impurities depend largely on the kind of sulphuric acid 
used in the manufacture. One of the companies used a 
“sulphur” acid,* and as that does not contain either 
iron or arsenic, the sulphate of ammonia resulting from 
its use was consequently free from both those impurities. 
Other companies used “ pyrites ” acid,f and as that 
contains large quantities of both iron and arsenic, those 
impurities entered more or less into the composition of 
the sulphate made from that acid. Again, some of the 
companies used Recovered } Acid in the sulphate of 
ammonia manufacture, and in that case the sulphate was 
impregnated with more or less oily bases, and, if the 
original acid were a pyrites acid, iron and arsenic were 
also present. 

* That is, sulphuric acid made from sulphur or brimstone. 

j That is, sulphuric acid made from iron or copper pyrites. 

j Boo “Recovered Acid.” 
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Considering that commercial sulphate of ammonia 
is principally used as a fertiliser, and that, largely on 
the sugar plantation of the West Indies, it is evident 
that the presence of the three impurities above named 
is not detrimental, and no one with common sense 
ought to take objection to either the smell or colour of 
sulphate of ammonia that is to be used as a fertiliser, 
and so long as it contains the guaranteed percentage 
of ammonia they should be content, because it is the 
ammonia that does the work, and the presence of the 
above impurities will not detract from the good results 
in any way. However, the various companies in trying 
to oust each other’s product by expatiating on the 
superior colour and therefore purity of one make over 
another, has led the consumers to believe that a light- 
coloured sulphate is a better fertiliser than a dark- 
coloured one, and, consequently, it is necessary nowadays 
to manufacture as light coloured a product as possible 
in order to find a suitable market for it. 

Sulphate op Ammonia Manufacture. 

The general arrangement of the apparatus used in 
the manufacture of sulphate of ammonia is shown in 
Fig. 49, in which A is the still, B the acid, and C the 
alkaline “ cracker boxes,” D the settling tank, and E 
the evaporating box in the “ ammonia house ” F. The 
vapours from the stills pass into the main G-, which 
supplies the cracker boxes through the connections H, 
and the spent water runs off through the connection I. 
As a large volume of sulphuretted hydrogen, carbonic 




Scale tfTut. 







SULPHATE OF AMMONIA. 


i73 


acid gas and steam result from the operation, and as 
this mixture would seriously pollute the atmosphere if 
allowed to escape, the cracker boxes are fitted with 
tight covers and provided with the outlets J that con¬ 
nect into the main EL that conducts the vapours away 
to be disposed of in the way to he presently explained. 
When a cracker box is ready to be emptied, the damper 
L is closed so as to prevent the vapours from the other 
boxes hacking up into it. All the stills should be 
provided with valves M, that enable a still to be shut 
off from the rest when repairs, &c., are needed. 

Before explaining the working details, it will he wise 
to first examine the details of the construction of the 
apparatus so that the details of the manufacture may 
be more easily understood and followed. 


Ammovia Still. 

The method that was first adopted for extracting 
the ammonia from the water was to hoil the latter in 
horizontal hollers and conduct the vapours through a 
main to the cracker boxes; but this method resulted iu 
a considerable loss of ammonia, and was, generally, an 
expensive way of working. The loss of ammonia was 
due to the inability to drive off sufficient of the ammonia 
contained in the water, and as the spent water left in 
the boiler often contained as much as an equivalent of 
100 grains of sulphate of ammonia per gallon when 
blown off into the sewer, it will be seen that the loss 
was considerable. 

About the year 1882, Beilby patented the ammonia 
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still shown partly in section in Fig. 50, and although the 
general construction is not particularly original—being 
patterned after Coffey’s still—it has one or two points 
that make it particularly well adapted for the purpose 
for which it is intended. The main body A of the 
still was composed of two castings securely bolted 
together, and on the upper end was bolted the feed and 
outlet connection B, and to the bottom, the pressure 
leg C. The object of the leg was to enable a sufficient 
depth of water being maintained in the still to over¬ 
come the internal pressure without trapping or luting 
the openings in the plates or otherwise interfering with 
the working of the still. The space from the under side 
of the casting B to the top of the casting C was filled 
with the cast-iron plates 3), E, F and G-. The plate D 
was constructed for the purpose of supporting the plate 
next above it at a suitable height from the casting C, 
and its construction is shown in plan in Fig. D 1 . The 
plates E and F were respectively concave and convex 
upwards, and by looking at the plans E 1 and F 1 it will 
be seen that the passages in the former were placed 
near the periphery, while the passages of the latter were 
central. As these plates were placed alternately in the 
space above D it is plain that the descending water 
and ascending steam had to travel in a zigzag course, 
and the steam, which was admitted through the con¬ 
nection H was thus brought into intimate contact with 
the descending ammonia water that entered at the top 
through the connection I. The reason for designing 
the plate G with the cup J on the top was to ensure 
an even distribution of the inflowing water over it. 
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The action of the still was continuous ; the ammonia 
water entering at the top was deprived of the greater 
portion of its ammonia before it overflowed through the 
outlet I (Fig. 49), by the action of the 20-lb. pressure 
steam that entered at H • and passed upwards and 
out through the connection K, carrying the ammonia 
vapours with it. 


Cracker Boxes. 

The cracker boxes are the vessels in which the 
action between the ammoniacal steam and the sulphuric 
acid takes place, and they are called “ cracker ” boxes 
on account of the cracking noise that results from the 
steam blowing in amongst the comparatively cold 
contents of the boxes. 

These boxes or tanks (A, Figs. 51 and 52) should 
be made of i to inch iron, and be cylindrical in 
form. The inside must be lined with 10-lb. lead and 
the top should be provided with the wooden cover B 
having the sliding door C and the opening for the 
connection D. 

As ammonia quickly destroys brass and other copper 
alloys, and as iron would be as quickly destroyed by 
the weak sulphuric acid, it is evident that the valves E 
need to be specially constructed. The usual method of 
constructing these valves is to cast the main part or 
body E 1 in lead and fasten to it the two iron lugs F 
which hold the cross bar G with its screw H in place. 
The end of the screw H is enlarged, so as to fit the 
space between the iron disc I and the two half-rings J. 
To the centre of the iron disc I is riveted a disc of 
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rubber K, and tire latter is riveted around its edge to 
the projecting flange L of the body E 1 , hut two or 
three inches of the bottom edge of the rubber are left 
unriveted, so that when the disc I is drawu outwards 
by the screw H, the contents of the cracker box flow 
out through the opening formed between the unriveted 
portion of the rubber and the body of the valve. When 
the iron disc is forced inwards by the screw, it forms a 
tight joint by pressing the rubber against the flanged 
body of the valve. 

The ammoniacal steam is distributed in the cracker 
box by means of the perforated lead pipe M. 

The cracker box is represented in Tig. 52 as having 
a flat bottom, but it is necessary in the case of the acid, 
and preferable in the case of the alkaline boxes to have 
the bottom somewhat dished and fitted in the centre 
with a connection closed by a lead plug actuated by a 
rod passing up through the cover. That construction 
allows of the boxes being periodically and thoroughly 
cleaned at a small cost for labour. 


Settling Tanks. 

The settling tanks should be constructed of the 
same weight material as the cracker boxes, have 
dished bottoms, be lined with lead, but need not be 
provided with covers, although it is better to have the 
latter, as they keep our dust and dirt. 
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Evaporating Boxes. 

These may be conveniently and cheaply constructed 
of wood lined with 10-lb. lead. The best sizes for 
these boxes is about 12 feet long, 4-|- feet wide by 
14 feet deep. The inside must be provided with a 
2-inch lead coil of about six horizontally parallel 
strands of pipe along each of the sides and ends, and so 
placed as to leave a clear space of 9 feet in length by 
14 foot in breadth in the centre of the box. Also, the 
coil should be supported about 3 or 4 inches above the 
bottom of the box. 


Working Details. 

Supposing the apparatus to be in working order, and 
two acid cracker boxes having been charged half full 
with acid, the steam is turned on the stills and the 
ammonia water feed started. The volume of steam is 
so regulated that the pressure in the still is not quite 
sufficient to cause the steam to blow out through the 
overflow I (Fig- 49), and the feed is so regulated that 
the “ spent ” water flowing from I does not contain more 
than a certain amount (the actual amount will be referred 
to later) of ammonia. 

The ammoniaeal steam from the stills is now allowed 
to enter one of the cracker boxes (by opening the cock 
on the connection H, Fig. 49), and the absorption of the 
ammonia by the acid is allowed to continue for three 
hours, at the end of which time the supply of ammonia- 
cal steam to that box is shut off and opened to the other 
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box. Tin* contents of (he first box are now allowed to 
settle for (wo mu] a half t<» three hour*, and are then 
transferred to an alkaline box (If, Fie. 49) by means of 
a light (lough (lint ran be plared nniier the valve N and 
reach across (o 1 lit* opening iti (he cm rr of Ik Ah soon 
as (he transfer in completed, (lie second arid 1h»x will 
have received sufficient ammonia, and its supply is 
therefore shuf olf and the iifmitoiiiacn] steam allowed to 
enter 1» ami Flow through the contents for ahont one. 
hour after (he smell of ammonia first becomes apparent. 
About, three hours* steaming are necessary in tin* alkaline 
box (o ensure thorough saturation, and, eonseijuontiy, by 
the time the contents of (his box are saturated, the 
contents of the second acid box have been transferred to 
a second alkaline liox and are ready to ren-iu* the 
ammotiiacal atcum as wain m it is shut off from the first 
alkaline box. 

While the alkaline boxes are being steamed, the acid 
boxes are being recharged with acid, and ho the opera¬ 
tion goes on from one week's end to another. 

Ah soon ns the saturation of the eontentH of the 
alkaline box is completed, the valve is at once opened 
and the eontentH are rtui to tin* settling tanks It, where 
they are allowed to settle for six or eight hours, and if, 
at the end of (hat time, tin* liquor is free from any 
sediment it is charged into the evaporating or crystal¬ 
lising boxes 15. 

After the evaporating box luw l«en filled to within 
3 or 4 inches of the. top, steam is turned into the roil 
and the Ihpior is boiled down to aliont one-third of its 
original volume, and about nine fo ten hours are 














WORKING DETAILS. 


181 


required in order to effect tliis reduction. The steam 
is now shut off and the sulphate of ammonia crystals 
that lie in a thick layer on the coils and in the space 
between the coils are removed by means of long, broad 
wooden shovels and placed on sloping tables to drain. 
After all the crystals have been “ fished ” out, some 
3 or 4 inches of mother liquor will be left in the box 
and mixes with the fresh liquor from the settling tanks 
when the box is refilled. 

The crystals should be allowed to remain on the 
draining tables for five or six hours and then be trans¬ 
ferred to the drying room, which latter must be heated 
by a steam coil or other means to a temperature of 100° to 
120° F. After four or five days’ exposure in the drying 
room (during which time the mass of crystals must 
be frequently separated and turned) the sulphate of 
ammonia should be quite dry and, after all lumps have 
been broken, ready for packing into bags and delivery 
in the market. 

The latter part of the process could be greatly 
cheapened by placing the crystals as they are taken 
from the evaporating box into a centrifugal dryer 
fitted with a bottom emptying arrangement like those 
used in sugar refining, and the contents of the centri¬ 
fugal dryer could then be emptied into a hopper that 
would feed a revolving cylinder. The cylinder should 
be about 12 feet long and 3 feet in diameter and 
provided on the inside with a snugly fitting spiral 
steam coil, the strands of which should be about 3 
inches apart; one end of the cylinder should be about 
3 inches lower than the other. The slanting position 
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of the eylindcr, together with its rut ary mot nm, will 
cause the, sulpliafe of ammonia *-n!*•*}u*„r it through flu* 
hopper at the high cml to travel slowly toward* tin* 
lower end, and l>y the time the lower end is reached tie* 
sulphate. will not only be perfectly dry, hut will al*o he 
free from lumps dm* to the tumbling it would he subjected 
to in the cylinder. r l’o eomplete the arrangement, the 
lower end of the cylinder should he placed over a hopper, 
from which latter the hues could he tilled «piiekcr and 
hy one third of the lnhour employed to ilo that work at 
the present time. 

With a properly designed drying plant om* man for 
each shift (day and nightj eutdd easily at tend to the 
erystallisation, drying and packing of all tlm sulphate 
of ammonia turned out at any om* of tin* Scotch works, 
and, if such an apparatus as nhove de ej-iind «i i >• put 
into use it would pay for it elf in a very few month*. 

As the valves on tin* arid efaelier ho\« i aie ttuatid 
about A to fi inehea above the bottom, (hat depth w«aj|d 
of course Irt'enJlU' Idled with the ,,e!th d pr» eipjtati ■, if 
the l«».ves Were not periodically eleaned hv J’b ino tin* 
plug that closes the hole in flu* centre of the di«hed 
bottom and washing the settlings «*r " mud '* down into 
another eraeker ho.s kept for fin* pnrj*o<e, Aft* r *uth 
eient erneker boxe< have hren waded out to till the 
** tniul " erneker Ijojc the amuiouiaenl steam is I turn'd 
into the latter, the resulting Japan* is settled and m 
much of if as possible is run to the settling tanks. 
What is left in fla* box should l)n*n la* washed with it* 
own volume of wafer, steamed ami nettled; and the 
clear solution having Wn run to the sett ling tanks, the 
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residue left in the box can be removed and thrown 
away. 

The settlings from the 'settling tanks should be 
treated in the same way as the settlings from the acid 
cracker boxes. 

After the evaporating boxes have been running for 
a week or so, the mother liquor will become decidedly 
acid and the crystals of sulphate of ammonia will then 
be exceedingly small and hard to dry. Therefore the 
acid mother liquor should either be transferred to an 
alkaline cracker box and steamed, or else allowed to 
remain in the evaporating box, and be rendered alkaline 
by the addition of a fairly strong solution of aqueous 
ammonia. 

Chemistry oe Sulphate of Ammonia Manufacture. 

The chemical action that takes place in the cracker 
boxes depends, to a certain extent, on the kind of acid 
used. 

“ Sulphur ” Acid. 

If this acid is used there will be no need of settling 
tanks, and only one cracker box will be required, as the 
acid does not contain iron and arsenical impurities, and 
therefore there will be no precipitates to settle out. 

Recovered “ Sulphur ” Acid. 

In the event of this acid being used, a separation of 
oily bases will take place when the acid has become 
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thoroughly neutralised by tin* annnoniaeul > au«l, 

con.H(j«{m*ntly, it will be necessary to allow I ho c<»nft*ntM 
of the cracker box to Kettle for one ami a half to two 
hours before drawing it till'; ami to provide a (••inm-rtiun 
into which the 1 wises ran be run after the liijimr baa 
been drawn <*11*. 


I*t/rites .!<*(</. 

This acid, as we have already Keen, contains iron 
and arsenic in solution. 

All aumtouia water from the retort** contains more 
or less sulphur in the form of sulphide of anno*<ida an*! 
sulphuretted hydrogen, am 1 when the ammoninfui steam 
in turned into the mid eraeior box*' j a considerable 
volume of sulphuretted hydrogen is consopiently 
evolved. 

Sulphuretted hydrogen precipitate- «/*vo> fr»*m an 
mud solution. 

I’miptfafed Kiiljihide of ami nie is r< dh> Mivd by an 
alkaline solution. 

Sulphuretted hydrogen precipitates mm from an 
alkaline solution. 

From the nl«»vo it must be evident that when « 
pyrites acid is used it- is ah-olutely necessary t«» n*e 
both an neid and alkaline cracker box, if both **{ the 
neid's impurities are. to he extracted. It j<* abu * \ id«nt 
that the arsenic is precipitated, by the sulphuretted hy¬ 
drogen, in the aeid erneker box, and thu* ueceneifitieu 
th<s eon tents of the latter bein'* settled for three hours 
before bcitij* transferred to the alkaline i*ox, in which 
latter any arsenical precipitate, would Is; re-dissolved. 
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We have seen that iron is only preeipated, by sul¬ 
phuretted hydrogen, from an alkaline solution ; therefore 
if the ammonical steam were shut off from the alkaline 
box as soon as alkalinity was reached it is quite plain 
that little or no iron would be precipitated, and that, 
consequently, it is necessary to continue the process for 
an hour or so longer, in order to allow the sulphuretted 
hydrogen to precipitate the iron. As the sulphide of 
iron precipitate takes longer to settle than the arsenical 
precipitate does it should not be settled out in the 
alkaline boxes, as such procedure would necessitate 
increasing the number of those boxes, and an increased 
expenditure as compared with providing the cheaply 
made settling tanks. 

Recovered Pyrites Acid. 

This contains oily bases as well as the iron and 
arsenical impurities. Furthermore, the iron which was 
present in the original acid as ferrous sulphate has 
(during the passage of the acid through the refining and 
recovery processes) become oxidised and converted into 
ferric sulphate. 

Sulphuretted hydrogen reduces ferric sulphate to 
ferrous sulphate. 

Sulphuretted hydrogen will not commence to preci¬ 
pitate iron until the latter is in the ferrous state. 

It is plain, therefore, that when recovered acid is 
used, the ammoniacal steam must he passed through 
tke alkaline boxes for a longer period after saturation 
tkan in the case of the original pyrites acid, or, other¬ 
wise, the whole of the iron will not he reduced or 
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romj>l<*ti‘ly info ^ulj>1 ii# 1*% him! in that «•;*>** 

the lii[U(nir will not settle j»r**j ht! v. 

From the foregoing il will have 1 >*»• 1 1 n*•*i>■« «1 thut 
besides noxious ffjisi’H and .-'train being carried nil 
through the connections >1 and K (fig. I'.*), a large 
escape of ammonia in tin* same direction must al-n lake 
place (from the alkaline boxes), and if t hc,«e gns*'4, »V»\, 
were passed in under furnaces and hum!, it mu ! r< ult 
in a large loss of aiuinonia. In order to pr« v cut that 
loss it is evident that the vapours from the maker 
boxes should he led hack Jo, and forced into, the retorts, 
either by the use of n steam injector or oiler suitable 
apparatus. 

If arsenic in present in the liquor that is * \ apniuted 
to crystal lisa I ion, it will give the sulphate an ohjee- 
tionahle yellowish colour, If iron is present it will 
give a reddish-brown colour. More or lev liases art* 
always present in the erv-tidli-ed sulphate if recovered 
neid in used, and invariably gives tin* sulphate a j««u 
liar disagreeable odour, l»*side“ a reddish colour, which 
latter la-comes more pronouneed the longer the sulphate 
ia kept and exposed to tin* air. 

Two gallons of ammonia water contain enough 
sulphur to precipitate the whole of the nr-enie and iron 
contained in one gallon of t*:f Tw. terovered m el, and 
as one gallon of the latter will inutrali »* about }gu 
gidlons of ammonia water (continuing the e*|ttiva!rtii of 
500 grains of sulphate of ammonia pr gallon), we see 
that the ammonia water contains a!*ouf sixty tunes 
as much sulphur a* 4 is neecs-ary to precipitate nil the 
arsenic and iron, and therefore there is no excuse for 
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having any of these impurities in the crystallised 
sulphate. 

The vapours leaving the acid cracker boxes contain, 
on an average, 3 • 8 to 5 ■ 7 per cent, by volume of 
sulphuretted hydrogen; while those from the alkaline 
boxes contain 0 • 1 to O'7 per cent. 

The reduction in gravity from 63° or 70° (for the 
acid) to 44° (for the saturated liquor) is due partly to 
the absorption of the ammonia gas and partly to the 



Pia. 53 . 


fact that the volume of the acid is increased about 20 per 
cent, by the steam that condenses in the cracker boxes. 

The oily bases separated in the alkaline boxes should 
be run to a storage tank for liquid fuel. If properly 
burnt, a ton of oily bases is equal to fully three tons of 
coal. In order to get the best results, it is necessary 
that the bases should be injected into the furnace, and 
two very suitable forms of injectors for this purpose are 
shown in Figs. 53 and 54, which are designed for work¬ 
ing with 20 to 30-lb. pressure steam. 
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The Htivn^th of will UHftl in thin nmnufaeture* in <*f 
importance*. If too weak, it entail* a lar*»e* expense for 
Btcam in <»rel«;r to eife*e*t the* evajHtration and ciy*t<i!Ii;«t 
tion, and if too at 1*01% the* sulphate* will crystalla?** e»nt 
in the; willing tank* nn<l eaune* tronhh*. 

Kxpe>rie*ne*e* linen .shown that 41 Tvv. is th»* in** -t 
miitahlee Htrcnoth for tin* sulphate* etf ammonia liquor 
Unit i.s run te> the* Hi*ttlinpt tank*. This gravity can he* 





dimly umiutnini’e!, hy carefully wntehmy and r»^nlaSino 
the* gravity of the* acid char/e-d into th»* arid > t;e»'kcj 
boxes. If recovered Hi*hl if* u«*d, the* str»*fH'th ede<j|ld 
he* fi.'j" Tw. if original pyrites a« i«I i,« used, th«* -fr* nyth 
should hee 70 Tvv. - which i« equivalent to f».t Tvv. in 
receive*!e*ei a< hi, HB the; lighter tnavity of the latter ie due 
to the j»reve*ne*e of the* oily ha>»**t. 

The nfreiioth of tie* nnminnki water ren-ivi d front 
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the retort department is liable to large variations. The 
quantity of steam used in the retorts of course regulates 
the strength of the resulting ammonia water to a large 
extent, but if the quantity of steam used is the same in 
all cases, then the strength of the ammonia water will 
vary according to the seam of shale or form of retort 
used. As some seams of shale yield twice or three 
times as much ammonia as others, the water from some 
is correspondingly stronger than that from others. As 
the Young and Beilby retorts yield from three to six 
times more ammonia than the Henderson retorts do 
(from the same shale), the Young and Beilby ammonia 
water is consequently three to six times stronger than 
the Henderson. On an average, the strength of am¬ 
monia waters may be said to be 550 grains of sulphate 
of ammonia per gallon from the Henderson retorts and 
2000 grains per gallon from the Young and Beilby 
retorts. 

As regards the spent water overflowing from the 
ammonia stills, we have seen that in the case of the old 
form of “ boiler ” still, the blow-off water contained as 
much as an equivalent of 100 grains per gallon, but in 
the case of the Beilby still, the figures usually vary 
between 18*5 and 35*0 grains per gallon, and if the 
stills are carefully and properly watched there is no 
reason why the figures should exceed 25 grains. 

One of Beilby’s ammonia stills of the size shown in 
Fig. 50 will distil 7470 gallons of ammonia water per 
twenty-four hours, and will require about 360 gallons of 
water in the form of 20-lb. pressure steam. 

On an average, a sulphate of ammonia plant uses 
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about 1800 gallons of water in the form of ‘Jo lb. juvs- 
surr steam per Htill per t wmtydbur Itonrs. Tbb includes 
the steam used for all purposes, sueh still*, evapo- 

rat urn, drying roils, engines. &r. 

1 try sulphate of ammonia after being sitfcd through 

a |“inoli mesh sieve weighs h*Ah lbn. per cubic font it flit* 

measure is shaken while being filled, or 48 lbs, it tie* 

measure is filled without shaking. 

Methods of determining tin* strength of ammonia 
wafer mid erystallised sulphate of iiuiiiifniiii arc fully 

described under the heuding " Laboratory." 









igi 

CHAPTER VI. 

DISTILLING DATA. 

The life of the various stills depends greatly upon 
the treatment they receive at the hands of the stillmen, 
the quality of the oil distilled in them and the quality 
of the iron used in their construction. 

If the stillman opens the furnace door and draws the 
damper leading to the chimney too soon after the distil¬ 
lation in a coking (= crude, heavy residuum and soda) 
still is finished, the current of cold air passing around 
the still is very liable to crack the heavy cast-iron 
bottom, and, therefore, before this means of cooling is 
resorted to, the red heat (of the coke left in the still) 
should be first reduced by blowing steam into the still 
for four or five hours. These stills usually start to 
crack after about the 100th to 150th distillation, and as 
these cracks are usually small or short, they can be 
easily and effectually repaired by placing a patch of 
wrought iron over them and securing the patch by 
bolts that are screwed into holes that are first drilled 
and tapped into the cast iron. The joint between the 
cast iron and the patch should be made tight by the 
use of a mixture of black oxide of manganese and oil. 

Table XX. gives the life of the coking stills, or num¬ 
ber of months they are in use until their condition becomes 
so bad that they have to be replaced by new ones. 
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The life of the light oil stills is many years, and they 
practically never need to he wholly replaced, as they are 
not subjected to any very excessive heat, and, if properly 
looked after, an occasional patch on the bottom or a new 
bottom once in a great while is all that is really neces¬ 
sary. 

The quantity of steam used in the various distil¬ 
lations is shown in Table XXII., and is expressed in 
gallons of water. The pressure of the steam should not 
exceed 20 lbs. per square inch, and it is important that 
the pressure at the boilers should be kept steady, as a 
fluctuation seriously affects the running of the stills and 
the quality of the distillate. 


Table XXII. 


Name of Still. 

Gallons of 
Water per 100 
Gallons of 
Distillate. 

Crude (throughout). 

14*3 

1 (from start to 850 sp. gr.) 

10*0 

1st stage ^ 850 sp. gr. to finish) 

14*3 

2nd „ (throughout). 

10*0 

3rd „ light „ ..... 

10-0 

„ „ heavy „ ..... 

14*0 

4th v» ..... 

15*0 

1 (from start to dark colour) . 

15*0 

Heavy residuum . . . , , „ . 

J |( „ dark colour to finish) . 

20*0 

Soda i ^ rom star * 5 S P* & r *) .... 

20*0 

v( „ 860 sp. gr. to finish) .... 
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►!** XX in. .shown tin* length of time, a distillation 
takos. the length of tinn- the light oil stills are foil, 
rajiaeities of tin* stills and the amount of fuel required 
to ojfcrt tin* distillation, and, also, tin*, amount of find 
required to raise steam for use in the stills, to run tins 
pumps and warm tin* tanks containin'* tlm heavier 
distillates, and other information. 

I’RKsariiK 8mt,s. 

It ha < been seen that when an oil is distilled very 
slowly if is dernjnjawed with a breaking tip of the 
heavier or high sjwrifte gravity (»ils into lighter or 
lower specific gravity oils ; if this slowness of distil¬ 
lation is coupled with high pressure in the still, the 
decomposition that lakes place is greatly increased, and, 
therefore, if was customary before suitable out hits were 
found in tin* market for product* that were too heavy for 
burning oil and too light ha* lubricating purposes, to 
dr til tlmm in pressure stilli and convert them into 
marketable* product i, 

'He* ^1 illo usd tor this purports were, made of boiler 
plate, cylindrical in form, and placed horizontally over 
the fin me e ttu the upjtej side of the still was riveted 
a clone* of about It feet to diameter and 2 feast 
(> inches high, and provided with a couple, of large hand- 
holes on ojipcut** cjuart* rs of the side and a swan-neck 
(leading to the condenser) on the top. A 3-itieh lever 
safety valve* was attached to that portion of the still 
covered by tie* dome and was weighted so m to maintain 
a given prcxuir** in the ■'•till. 
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Tin* nf ill liuvimr bn n ^bir^nl uu*l ib- 1 !-' b'Vnb 
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.Hitilbbitf forais** tin* :yif|ry vuh»*, un»i ^ b i* t *, n j »\* mu-.* 

was mirhitl, fin* VlljiHlirn ir;*v.;tj#nl iv » ' ’ 4<' bum* all* I 

thru passm! Ilirmipli tin* nwau imb ?h«- *-Mii<bn*« t. 
Tlu # nftlb wrrr usually run tin*br a j*nn>mv **f !m lb, 

jht H*|iiuiv inrh \vln»n iir\v. but nln-r firing m i^,* a f.-w 

nit hi t }ih fin* priwuiv v* n r mi 4 ! 111 ^ |-nhi* f i>«jj 

whh ifirmtnrd with fli*' air*’ #T f b* # i!! nnH < v* b n ! b* 

nfilla Wi*rv ton <*|*l fW rafb ||'*irlyn|| nils! liii 4 !.«# fir 
r**{ilu«’i*ii by jn*w flu* jijv.^huiv min liiiiillr *u§Iv 

8 Ih-K 1 •i-r rsijiian* itch. 

I HIh of ?< J 1) to -,j '!■! i;i<■ • r:t*. j! \ H'L' ii «|i 1i31r<[ 
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yi«*M ij() t<* "*J jn-r i if ,i!t <<il uii>i« r f ,'u :]h - fj,- 

gravity at tin- wont Ii' lie- r« * «<f i\t.« ..f 
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W Jti r <vnf. {< al* ula!*'<l on l!i>- ori'lit.ai ».j!). 
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itM'ilinlr <<il |la* j ( j« - air-* t* ttot ■■.u .»jft<-n 

r**H*#rt«**I to. 

It lun I !>'<■» <1 that f fi<‘ > atth* l< »|{» ' m SliMM- 
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oil to lir illi'fl w* rr It »)- hlhj i* af 4 tJi' oil, «}*<* 
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<*f»u«t*nny njtftm’ialiSt* nxfn* atnotint of *■ fwSmi^ " (ovrr 
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nit ordinary still) when tin- still was .suppli«'<l with the 
.rnttii* nf nil rltar'ii'il into pressure stills. 

Tin* niiitjinmiivi- result* from <U.st illiii”; an oil 
through llii-i'nlnum aittl through the ordinary eonneet.ion 
uf a . till are i„'ivim in Tal»l«- XXIV. The speeifie gravity 
,,f t Si*- nil rha rut''! in*'* h'*lh .stills was H1 />, and the 
ili .filiation u a * • outinned until holh hulk speeifie, 
•travities wen* with the result that, tint Hfill lifted 
with th>' ordinary r.inneefiun yielded 2 percent., more 
distillate than the still fitted with tin* column. 
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tg» MINERAl. O/LS AND HY I'RODVCTS. 

(’oNTINt’Ot'K 1 >IHTIl.I,ATIoN. 

Henderson, of the Broxburn Oil < ompany, patented 
a continuous distillation apparatus (some nine or tin 
years ago), whieh eonsisteil of three stills (similar to 
lightoil stills) connected together by a suitable arrange¬ 
ment of pipes, niul the stills were “set" so that 
the oil flowed from one to the other and maintained 
a certain given level in each still. The fitrnuee fires 
went so regulated that rrli succeeding ntill was kept 
at a higher heat than the previous one, and in that way 
the first, still (i.e. the still that reeeived the feed) dis 
tilleil off all the oil that would vajtorise at the tempera- 
tnreof that still, and the residue constantly passed on to 
the next- still, where it vnjtorised as far ns the heat of 
that still would allow, and then passed on to the third 
still, The ienqtcrature of flu*, third still was not sufli- 
eiently high to eoke the. still, and the steam of rivhhmm 
from this still was romlnefed to a battery of four or 
five coking stills, where it was distilled jo dryness. 

This method of eondnefing a “ feed " or eunf inuoua 
dislillut ion eertninly gave a better fraet ionated and 
more homogeneous distillate than that obtained from 
ilia one-stilbfeeil-diHtillatioii, but no fieri still will 
give us homogeneous an oil m an unfed at ill for this 
reason: -Bttpjtosn the temperature of the still is high 
enough to distil off 10 per rent, of the oil charged into 
if, or, say, the tentjwmftire, is 450“ K, Again, supjswt; 
the oil fed to the still starts to boil at 07S'* F. Now 
if is quite plain that if the 375° 1 toiling |«»int oil is 
liltemted in a still where the tcrnjterutnre is 4lt(P K. 
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there must he a sudden evolution of light vapours that 
will be so great that these vapours will mechanically 
carry away vapours or oil of a very much higher boil¬ 
ing point and specific gravity, and, therefore, a proper 
fractionation or separation of the light and heavy 
vapours cannot be accomplished. 

If stills of 50,000 gallons or so capacity were used 
in place of 3000 to 5000 gallon stills, there would be 
no need of resorting to continuous distillations, and far 
better products would be obtained. 

Condensers. 

The area of the condensing surface of the condenser 
worm and the diameter of the coils largely affect the 
running of the still and the quality of the distillate. 
There should be sufficient outlets from the still to allow 
of the oil in the still being kept in contact with the 
heat for only the shortest length of time necessary to 
ensure a proper separation of the impurities intended 
to be removed by the distillation. The condensing 
capacity should be sufficient to allow of the still being 
run at a maximum rate without causing loss of vapours 
due to imperfect condensation, and, in order to ensure 
this, there should be I square foot of condensing surface 
for every gallon of oil distilled per hour for heavy oils; 
l| square feet for burning oils ; and If to 2 square feet 
for naphtha or other very volatile oils. 

As regards the size of the condenser worm. The 
internal area of the cross section of the worm at the 
inlet to the condenser should be 0'05 square inch per 
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gallon of dirtfUinta per hour, or if 1 la- di-tillutr ran at 
tin; rate of, Kay, 200 gallons per hour, tin- si/.o of she 

worm Hliouhl ho (* / (l x “ <,{> — ) :t- Hig im-hos in 

internal diameter. That size should ho nnitinued for 
about- ono-j hini I hr total length, ami then redm « d i<> 
2 J inehes for the next thiril, a ml to 2 imlas ha tie* 
lust- third. 

Taiu.k XXV, 


Hmw* of l 111 nr Win, 

Hjt, (If, 

or 

Mrllililf 

VniUt. 

Lafktif 3 font 
*4 

Hull, 

tm%y 

Jl* .»1 



7*r f% 

|ou*t* P, 

» w 

H* ,\v» ji 

Mftpliilift. 

im 

Uh F. 

\m*r, P, 

:i • nil!# 

ii* :,«■ 4 7 

i* * * 

7M 

JT.V F. 

m-u r. 

n* i:m 

f i * M o 1 

littrtiififf nil . 

; Hid 

■jr.i, F. 

javr P, 

I • hi 


Iftfe'nrnttiinfa . 

Kill 

M F. 

* * 

7*77u 

*i’ §tot 

Iliiriiii! . 

Kill 

. . i 

* * 

». 

IK Ihul 

Fniftiul nil 

KKJ# 

. . i 

* * 


n-1 1 in 

Ijillirieiiliiig ml 

mn 

.. i 



out 

n n 

mm 1 

j 



nil 

IIuImmI fiamfllii mm. 

■ * * s 

m \ 

i 

»* 

• KVi* I 

«t M l» 

1 

j 

* * i 


«M|K| 

• * H M 

! * * ; 

tan 

* 4 

,, 

IK |<HW 

<M *» 9 * 

' « ^ 

1 :w ; 

» * j 

. * 

j IKJfi.V.I 

itortiifi 

: » * j 

tan I 

* * 1 

« * 



in figuring out tin* sizes of rondenm* worms it is 
always wist* to leave a wide margin, as if allows of f li** 
mjm*. of thn still iadng im-misrd at any time without 
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necessitating altering tlie condenser, and it also allows 
of the still being pnsbed (i.e. run faster than usual), as 
is often necessary in the case of the still starting to' 
leak, &e. 

The quantity of water necessary to effect the con¬ 
densation of the oil vapours and cool the distillate to 
any desired point, can be calculated by the aid of the 
specific and latent heat figures given in Table XXV. 
For an example, we will suppose that we have 1000 
gallons of 756 specific gravity naphtha to distil, and 
that the distillation will be conducted at the rate of 
100 gallons per hour, then :— 

1000 gallons at 756 specific gravity = 7560 lbs. 
The latent heat of vaporisation of 75 6 naphtha 
= 133-5° F. 

Therefore (7560 X 133’5 =) 1,009,260 thermal 
units will have to be extracted from the vapours in 
order to condense them to a fluid of 175° F. tempera¬ 
ture. The condensed fluid (i.e. distillate) has to be 
cooled to 60° F., and as the specific heat of the 
distillate is 0-5104 (water being 1" 000) the amount 
of heat that will now have to be extracted will bo 
(7560 x 175 - 60 x 0-5104 = ) 443,741 thermal 
units, therefore the total thermal units to be extracted 
will be (1,009,260 + 443,741 =) 1,453,001. As the 
distillation will take ten hours, the number of thermal 
units per hour to be absorbed by the condenser will be 
145,300. We will now suppose that the initial tem¬ 
perature of the condensing water is 50° F., and that 
the temperature of the overflow will be 80° F. As the 
specific heat of water is 1, and the temperature of the 
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water will lie mine*l tier, eurli pomei t*f wafer mil} 
therefore absorb .10 thermal unite* ft ip I a I IR1U0 

therimil unit# have to be alemrbeth (Mio.lfii) «f* 10 
4H40 l!m. 484*0 galloim) of water per hour mill he 
required 

The above fi^iiren fire bitneil oil the injif ion that 

t he boiling point of the naphtha wmiM be I 7U R 

throughout t}i«* iliaf iilttf ion* bill tJibq of ^mrm% would 

not be the mm% and inure water than tip* iibovo figures 
rail for wouhl be require*!. Ale a ii roiebmeer te never 
perfed in ito iiefion owing to the worm ber*»uhnp jumv 
or \vm eovereil with pediment* &e.* and mo? e water mill 
lie required ngiiiii in tin eia/o* ; however, the appro\{ 
unite quantity of wafer require*} ran be deimniiurd 
near enough for pruriRal purpose-, by mhiiiif tie,' m 
above mill then adding 10 per rent. 
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The figures in Table XXYI. clearly show that the 
agitation of semi-refined naphtha by air is out of the 
question unless a closed agitator is used, and the con¬ 
nections to the air-pump or “ blower ” are so arranged 
that the latter draws its supply from the top of the 
agitator, in which case any vapours passing off in the air 
would be returned in the air delivered from the pump. 
The loss is considerable even in the case of the once- 
run oil, but by the adoption of the arrangement above 
suggested could be entirely prevented. 

The author would suggest, in the event of the 
expensiveness of centrifugal agitators standing in the 
way of their adoption, that the agitators be provided 
with tight covers, and that the whole of the air supply 
to the blower be drawn from the top of the agitator. 

Tabic XXVII. has been prepared for the purpose of 
showing the length of time the various grades of oil are 
agitated and settled, and how much acid tar is left in 
the oil that has been settled for different lengths of 
time. 


Rkcovkrkd Acid. 

About 90 per cent, of the sulphuric acid used in the 
treatment of the oils can be recovered by pumping the 
acid tars to lead-lined tanks and steaming them with 
open steam. 

The length of time that the tars are steamed depends 
on the quality of the steam (i.e. a good dry steam takes 
longer than a “ wet ” steam) and the gravity desired 
for the resulting recovered acid, but, generally speaking, 
six to eight hours’ steaming should be sufficient to 
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jin- duveti*>n indieated by the arrow) by the gcarn K. 
Tlx* t w«» r> jhii* •«"ti*iii ' < < nil*l il fitted into the,rust itigH K, 





mid f} } <' were made tii/hf hv menrw of glnnd« and 
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From four to six hours wen* o«*n<*ra!ly -ufit*• i*■ iit !•• 
cHivt the n inversion of t In* ,*<nia tar, anil, us of i)i<*m* 
cylinders was capable of hafniUm,' ‘.i.W oitllmi:- >4’ hjr a! 
a (inn*, tint capacity of flic upparatus was Jrojn Iron u> 
1400 oalloiiHofHoila far jut ! weiity-four hour,* allowing 
ample tiini'. for charjihiji and dischar^m". 



Ail improve I soda recovery appmutn. i • bo wu in 
Kiy. 57 , in which flu* tower A was i*i*»I w*ih tin* 
|«-rf ora toil plalc.H If, ami fho :»oda far was cih ui«f* <J by 
fin* pump <which Jaffvr drew it;*’ supply from fh«* 
} ml tom of flu* fovvi r, ami db'-harped if ibmupb flu* 
eofilieetion K, in at the top of tin* lower, a»i«J <e« tin* tar 
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passed down tlitin* perforate! plates, it, mme in 
rnntai - t with carbonic arid ijhh that, wan generated by 
lowly burning coke in tin* small i'urniirc F, tin* nec.c,s- 
, ar_v draught far which latter wan supplied hy tin*, 
connecti<<11 <« being cuiitiiiucd into a tall chimney. 
Tin » njtparat ns was capable of handling 1 hOO gallons of 
:*<tda tar per twenty four hours, and tin; cost of working 
win* very much fom than in the ease of the cylinder, ami 
d o flic first cost was greatly in favour of the tower 
apparatus, as may W seen hy the following figures. 
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After the soda lur had Wen treated hh above,, it was 
jtimijHid to a tank and allowed to Kettle for six to eight 
hours, after which the phenols flint rose to the, surface 
w* rc i kimmeit off and pntnpd to the liquid fuel storage 
tank, and the carbonated coda liquor was then causti- 
* i,,cd with quick dime, slaked and evnjamtksd in V-shaped 
pan* to the desired strength, and was then ready for 
IH! a* " IWeovered Hodii," 


v 
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* Sim la Cok'-. 

Tin* recovery of tin* nut la from lho »m 1 h enke result ing 
from the soda distillations in readily accompli died hy 
piling (lie eoke in honpH, Hotting tire to it and allowin'; 
it to burn to an ash. 

This process should bo oonduotod on iron pinto* and 
under a corrugated iron shed, so that the ashes may bo 
protected from wind and rain until they ran he trans- 
ferrod to a tank and washed with water. The watery 
solution after Wing settled free from any of the insol - 
ubh* ash is mixed with the earbonuted lbpior from the 
Hoda far. 

Tukatmkst or Wahtk Watkr kkom tih: Wouks. 

It mild have lieeoine apparent to the reader that n 
very large volume of water is daily used in the various 
processes through whieh the oil, <fee., have to pans, and 
that, an oil work mud. dWhurge »* large volume of 
waste water into the rivers or sewers in the vtrinity. 
An it in a printienl impossibility to prevettt leaks fjum 
various oil ptjies, &e M and ns surh leaks invariably find 
their way into the wade water conduits, it H ncecesary 
that, an oil work should be provided with a main trap, 
into whieh all the drainings of the work should he 1**4 
Wfore Wing allowed to escape into tin* river or public 
newera. 

The proper const met ion of such a trap m shown in 
Figs, f»H, and f> 0 , and consist* of a brick and eement. 
Htructuru A (the top of which is level with the ground) 
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constant attendance there, led to an incident, that Young 
was never tired of reciting. The, inspector in question 
thought he detected the. taste of paraffin products in 
the small stream that flowed past the. work, and imme¬ 
diately saw Young in regard to it, and, accompanied by 
tin- latter gentleman, went, back to the lower end of tins 
work and again tasted the water, and invited Young 
to do the same ; but the latter declined, and suggested 
that they should walk up stream, and that the inspector 
should taste the water at some point above the work, so 
as to make sure that the Bathgate work was to blame. 
The inspector considered that a fair proposition, and as 
they walked up stream he kept on lading the water 
and always finding imlieat ions of paraffin products, and, 
finally, its they rounded the bane of a slight hill some 
distance al«»v<; the work*, Young exclaimed, “There's 
the source of the paraffin products you taste.” The 
ina|*!t:tor looked in the direction Young indicated, and 
seeing half a dozen very dirty looking miners bathing in 
the river concluded to let the matter drop, and, further¬ 
more, did not bother Young again for many months. 
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t'HAITKft VIII, 

I.AHOizATi *liV. 

Tin: work done in an oil work 4 labor it* <n i* ir-wally of 
a very varied eharaeter, from flu* idniple oil !<t<» the 
Hiutly'»*( of tit*” rhrini< ul>i, A«’., ii'»d in, and 1 }*** 

l»y product i resulting frujn, ||»>,» manufacture of *hnle 
oil*. 

Tin* method of fating the various giroditH* will firwt 
idmrtiy lie rotundeml, 

Hol.ll.*irV!XO IVttXT. 

When testing lli« dtniilliite from a still for wax, the 
ijntflcrH?, ini*l Miofdwt w«y in to have n lien her or 
tumbler filled with water at a temperature «f three or 
four degree* lower than the desired ftnhdifyiitg 
iiinl allow n drop of tin* distillate to mu down the 
outside of lh»« If tin* “ drop ” re«ehe.»* the 

without allowing any atgn* of wax, the atiiidifyiug point 
i* Um low, but if there nr*> dgn* of wax the dintiflntioti 
muat be carefully watched, mid the *IM»l!«te tested 
every few minute* until (when the drop will not 
traverse more than mi iwh Indore it solidities) the 
required ftolidifyitig point t* reached. 

In determining the solidifying of a crude or 
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other oil containing n large amount of wax, llic* author 
would advise the following method being adopt,ed : • 

A couple of inches of a lone bulbed thermometer are, 
dipped into the heated oil and then quickly held in a 
nearly horizontal position between the thumb and fore¬ 
finger of both hands and slowly revolved, while at the 
;.;une time the position id’ the thermometer in constantly 
chunked, so that at one t inn*, the bulb in somewhat lower 
and then somewhat higher than the other end. The 
adhering oil will hang us a long horizontal ghdmlo 
from l he niuler side of the bulb, and is prevented from 
dropping off by the constantly rocking and revolving 
motion of'the thermometer, which motion also ensures the 
nil king uniformly cooled by constantly oxjKimng fresh 
jmrtionu of it in a thin film on the, upper side of the 
Imlb fo the, cooling action of the air. Eventually, the 
globule will commence to thicken and revolve partly 
with the bulb, and finally become so thick that it will 
remain stationary in whatever position the thermometer 
is held, and as soot* as that point is reached, the tem- 
fjernfttro must In; quickly read. Holidifying points 
taken in this way agree very closely if ordinary care 
is exercised and there is not too great or too little 
difference Isdween the temperature of the air and the 
solidifying point of the oil -the difference should be 
about 10' to 20' V. 


SferriHO Point. 

The name of this test is very misleading, and a far 
more appropriate name for it would be “ Cold Test” 
Tin! test <»« be made in two ways, to suit the nature 
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of t In* oil to I>e letted : if the oil w light rohnmd, bright 
und fr<!<: from moisture, « h of about 2 im'hes of it 
i.H {mured into a test. tube (about I inrh in diameter i»y 
(5 molten long) and n long bullied themeuueter having 
been placed in the oil, the tithe ia iiiumr-ed inn freezing 
mixture. An noon an the oil Ima solidified the tula* in 
removed, the outside wiped dry, mid then held tip in 
front of a window nnd stirred with the thermometer fun 



shown in Fig. 02) until tins Inat trnee of ery«y*l« din* 
npjimru, when the tem|»vn»fMre w note!. Thin operation 
nhoilld he n?j»M»i«d» and wound rentilt obtained in lltii 
netting point or fold teat of the oil. Thi* method of 
working giv«»a very coiwjordant rand ta, and different 
operator* «wi candy agree Pi within half of a degree, hut 
it w most eaaenti&l that there shall be no moisture ©r 
air huhhlra in the oil, aud, to prevent the latter, it « 
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necessary that the oil he very carefully and slowly 
stirred. 

For dark-coloured oils, such as pressed an< l untreated 
oils, the method in an followsA small beaker (about 
l ‘ f inch in diameter by inches deep) in tilled to a 
depth of about I inch with the oil to be tested, and is 
th«*n placed in a freezing mixture and stirred with a 
thermometer until the surface of the oil becomes 



'* dulled" by crystals of wax. The linker is then 
removed from the cooling mixture and held (as shown 
in Fig, fdt) in a good light, and its contents stirred until 
the last tran* of crystals dwnpjwsara ami the surface of 
the oil w quite bright again. With n little experience 
and practice, different ojieratora can easily agree in 
their results to within one degree by this method of 
working. 

JtKI.ATlOX BKTWKKN (>U.H TKHT AND PKKtJRNTAtJK 

m Wax. 

The author made a largo number of determinations 
of the amount of wax that was contained in oils of 
different cold tests, and the averages of the results are 
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given in Table XXVIII. The oil used in makisi" the 
determination* wan an H90 oil of ‘Jt; F. eohl t»*,■-*!, and 
the wax used in raising thr* mill test wan the u ax whieli 
belongs to that grade of oil (ami whhli lia*I lirni miimol 
by pressing tin* eoohd HtH) lisbrieating oil distillate), ami 
ha<i a melting point of 102 F. \V»* see by refej-e»re to 
tlut table that ail oil of eol«l test contain* 1' I * Y per 
cent, more wax than an oil of 20 eohl or I hat an 
oil of 0'l| eohl f«**t eoiifaiiiM IV'JtVH |n*r rent, snore wax 
than an oil of .‘t.T eohl le.it, ami ho on, 

T*w.k XXVIII. 
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II# Dtellitg \miu%* 

Flash Foist. 

Them nr« too many method* of taking the fla«l» 
point of oils to allow of their all lining referred to hew, 
«itl therefore only the generally adopted method# will 

receive notice. 

In determining the flash point of burning, end other 
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a unpamtively low-flashing oils, nn apparatus designed 
by Abel, mnl known ns tin: “closed tost” is almost 
universally used. A bid's apparatus consists, in general, 
of a small metal <-up (provided with a cover) which fits 
into an air hath surrounded hy a water hath. 'File, water 
in the water hath is heated to a certain* temperature 
and imparl < its heat to the air (contained in the air 
hath), anil flic latter imparts heat to the oil. The oil is 
thus heated very slowly (the prescribed rate being 1" F. 
per minute), ami at every rise of one decree, in tempera¬ 
ture of the oil, a small slide fitted fo the cover of the 
oil nip in pulled on one aide, and a (lame of the size of 
a head h admitted to a jmint just below the opening in 
the cover. If the oil is Huflieiently hot the flame will 
cause a slight tlash to cross the surface of the oil, and 
the temperature at which that takes place in tin; Hash 
jmint of the oil by the A lad or closed teat. 

In determining the flash jmint of luhrientiii" or high 
flashing oils, the “ open ” test is usually employed. 

In order to make thin tent if in only necessary to 
have an open metal f cup about 2 incites in diameter by 
2 inches deep. This cup is filled to within half an inch 
of the top with the oil, and n thermometer having been 
misjiendcd in it, a small nrgnnd (lame is applied under¬ 
neath. The, oil must be heated very slowly, mid about 
fifteen to twenty minutes should Im taken in mining the 
temperature to, any, 200'' F., also, if is absolutely tiuoes- 

* If the flatth point of the oil in very high, the temperature of the 
water must he higher than for low-flash point oil*. 

t If thi;re are any joint* they mtut he hrazwl, aa ordinary «older 
will (wilt. 
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mry tlml there Khali be no draught whatever near I hr 
eup, and fhe hitter ahould he placed in n corner shaded 
from direct, light, ho that tin* flash may lx* easily wen 
when a I waul flame is passed ncroaa the top of tin* eup 
at. a dwtanro of one-sixteenth of mi inch a hove the 
Mirfiiee of the oil. 

VlHC'OSITY. 

The viscosity rcprcKcuta the amount of “laxly” or 
viwcoiwnewa that an oil haw, and it ia determined l»y 
the iwe of different apparatus in ditferent countries. 
B. ItedwoodVi viscometer iw the Mnglidi utnudnrd in- 
xf lament, while (J, M, Fay bolt's is the American, and 
Bugler's the* German standard. 

The method of determining the viunurify by any of 
the alma* inatrnmenta w essentially the ^anie, and 
consists in noting the length of time that n givui 
quantity of oil at a eertain standard tenijwrature tales 
to run thro»'»|* a small orifiee at tin* bottom of tin* 
instrument. 

The tempemitm* at whieh the viscosity of an ordi¬ 
nary lubricating oil ia determined haw lieen fixed by 
usage at 70 '* F. f and the reason why that temperature 
has lieeu adopted m n standard i* Ix-mm c it h tk« one 
moat oasily obtained and held at all iumhoim of the year, 
it ia important that the temperature of the room should 
Iks at aa near 70 " F. aw jxmihle, \ mu him*, notwithstanding 
that the instruments are surrounded hy a water hath, 
the result# are considerably affected by any great 
variation in the temperature of the atmosphere above or 
Wow the standard temperature. 
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Miumd oik «*f the wmi« apeeilie gravity often vary 
greatly in vimmity, and, h,h tin* higher the vineoHity 
tie- !> ,* ijumtity *f oi) uniaily i* wee.-wary to lubricate 
n I'ivv n *tf m ii him ry, it w to tin* intereKt of the 

mjirnnnr to buy in* oil by tint vw'o.sity teat rather 
than In th<' jni jlic «ravitv which hitter tent in, ah 
|*rc <jit, th*’ one an oil it tiriaally valued by. However, 
it would be uuwi.«* to give prefcmiee to an oil on the 
“tr'-ng’h of th>* \ jt.ro<ity only, m tint vimtoaity m tton- 
»i<biobly atfrrt*-4 by the rohl teat of the oil, and there- 
jorc the cold tewt should always lwt eonnidereil in 
ronncrtion with the viwosdty, By referring to Table 
XXIX. tie' relation between rohl teat and viseonity will 
be plainly /' eii, and if will lie nofiml that the higher 
vi 'i'o„*ty * el ‘i are nllcrfed to a greater extent per degree 
rite in robs te/4{ than the thinner oik 
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The higher the ro!«| teat the more wax there ia 

preaent In th« oil, and, m wax ia an exceedingly bad 

lubricant, it itnndi to reaaon that if there are two oils 
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of ttut Kami! viscosity to choose from and tin* fold font- 
in out! otst! is five or ten degrees higher tlinn flu; otht*r, 
the lower cold test oil should l»e selected. 

Numerous machines have Iwen designed for /mtr- 
tlmlli/ testing the lubricating qualifies of an oil, hut 
the reunite obtained from such machines are of little or 
no value to the user of lubricating oils for the reason 
that the hearings, Sir,, in those machines are an jierfeef, 
at it in possible to make them, whereas the bearing* in 
use in mills and shops generally have Home little defects, 
and an oil that won hi answer well for lubricating one 
journal might be useless for another, and therefore if the 
user would fry three or four different grades of oil, and, 
having determined which one gives the best results with 
his machinery, would have the cold test and viscosity 
of the oil of his choice carefully determined and see 
that future deliveries of oil corresponded with them* tests, 
he would save oil and wear and tear to his machinery. 
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An oil that will act as a first class lubricant on cool 
journals is often perfectly useless for hot work, such as 
lubricating steam cylinders, and Table XXX. has been 
prepared so that an idea of the variation in viscosity 
due to changes in temperature may be formed. 

M kltinq Point. 

The melting jK»int of a wax is the temperature at 
which the wax changes from the molten to the solidified 
condition, ami the determination of that, temperature is 
generally made by taking advantage of the latent heat 
of solidification in the, following manner. An ounce or 
so of the melted wax is poured into a glass or metal 
vessel ami slowly stirred with a thermometer; tins tem- 
pratnre of the, wax will constantly and gradually 
diminish until the wax commences to solidify, and 
shortly after solidification has commenced it will be 
noticed that the temperature will remain perfectly 
stationary for the space of a minute or two, and that 
tempmture is recorded as the melt ing point of the wax. 
After the wax has given up its latent heat of solidifica¬ 
tion the temperature again starts to fall and continues 
falling until the temperature of the surrounding atmo¬ 
sphere is reached. The same results are obtained 
whether the vessel containing the wax is moved while 
the thermometer remains stationary, or the thermometer 
is moved und the vessel is stationary. This method has 
been in use in England for the post fifteen or twenty 
years with the greatest possible success, and melting 
points determined by it do not usually vary more than 
a ijdarter of a degree F. Isitween different oprators. 
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In determining the melting point of stearine it will 
1 Hi noticed that the tcmjxTuture will remain stationary 
for a .short time, mid then start to rise, mid after rising 
anywhere from X* to Iff’ F. (according to tin* grade of 
the.stearin®) will remain stationary for some time before 
starting to fall again. The melting {mint in this ease 
in the temperature worded after the mercury column 
has finished r'mwj. 

In the. manufacturing business it. is constantly 
necessary to mix waxes of different melting points in 
order to supply the «j«‘cinl melting [mint waxes often 
called for. There is no difficulty whatever in ealenlat ing 
the ipiautities of any two or more waxes of known 
melting {mints necessary to give a wax of any inter* 
mediate point, and the, calculations are made as follows ; ~ 

Suppose. 10W lt«. of I H»| melting {mint wax 
were wanted, and that the inciting {mints of the waxes 
in stock were 120 and 115. Then, 1H»| — 115 “ 1J, 
and 120~110,j -r tt|, if will las necessary to mix the 
waxes in the projwrt ion of l| part# of 120 mid 3§ part* 
115 melting point, or, 300 lbs, of the former to 700 ))*». 
of the latter. 

In the manufacture of candle* stearin© i* often, and, 
in fact, generally, lined in admixture with the wax, but, 
in this caw*, the melting point of the mixture of wax 
and iteari.no cannot to calculated, m ntcarino has the 
peculiar property of lowering the melting point of the 
mixture to, in t certain casus, iron below the melting 
point of either of t he ingredients used, Therefore Table* 
XXXI. to XXXVI. have torn {Mrejiared (and are tho 
result* of many careful determinations) in order to 
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onuiilo those who require mixtures, of wax and stearino 
of eertnin limiting points to make the mixtures without/ 
going through the laborious process of determining the, 
necessary proportions l»y making up “ trial mixtureH.” 
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Tabu: XXXV. 
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3*8 MiNfrttAl OHS AXI) HI 170001 OX 
(Uh IN Wm 

If Ih |#riiif*firally to ja » , '*oIr«J tuiUm** 

i>f oil il!l*I WilX ao to *4ft41111 #l rru4»‘ •'"’ah' !im* T ! 

miiiri'ly frn* from «4L iin4 an « nniirnutmr inr’> not hi h 
In liny oil lit ilm j»rr«* of wax, h«< i,4 mturih 4r ir«<u < 

of knowing lio\v nun’ll *41 Urn rni4«* wnt In* m latyin^ 

uniifiiiiia 

Tin* |w*!v*«iitu**i* of nil in wav 4 ttetefifiifmi hy 
faking h f if i grain* weight * if tlm jimv 4ntv4 wa % S ; i 

t hi t|MTitftiiv of f»te l\ ami (alter jibmii;/ it U **«••■!» fan 
j»ii*ri*,4 iif lisp’ll IIIl«! Sour iff lik'f lit!'* J«|irf ai;4 

iiP'l*».4iig I It# ^ wftuls* in im imii ring f \ \ in* in* ’ in *4<* 

fliniiiufrrl into %\hhS a j.i ten mute fir, .ulmmin" tt 

to a jtiv^/ttfv iif j rivt, final j«t Ui iuar* link k*r 
II njima* of in r mill ill 4 ,t, Tin* h*.* f Nat Ik* w m a tete > 

liy l»4ng niiiijinlnl fo tlii lavidimmt 1 , «;41*4 **tl. 

ktetttr rniili wax*'* roiiiiiin n mflniti atnoafif *4 4ii t 

11 tu I water, 

III IT IN Itete 

Tli« pcreentiige of ilirt »l$tnil<l I#? «Jf*tertoiii«**l l»y 

limiting 11 jiosm4 weight f 4* ite v. a % in n ktfg^ Iwilcrr iifi*l 

flian milling fwiis it# valtitm* of #25 ftjr»4fr gravity 
Ill4|llltilll# Till* lllljlllttlll ifllllli«*li w tljffi to In* flltl*f««l 

through # turn! ptftef filter, tin* U ukrt thotonylly 

wiwlicil with fte§lt iii|»pliti of iin(ihtiin jtni ifte wnnhing 
thrown in tit tic filler, iitnh fitmlly» tine titer iitnl nny 

fftniiliMs that reriMiiiii in it life to \m wmlMsi four or five 
timoH with th»* 7iJ<* »n*l i***v< 11 » i«*f w«*h 

with giwollfie, After twing ilriwl for ihiwor f*mr hour* 













If'A TER l.V WAX. 


229 


hi h temperature of gun F. the liltt*r must. be allowed 
to • ' 11 »I and tIti'ii 1 a; tv weighed ; any mei-easc, in weight 
represents lli*t (jitiuitity «*f dirt present in the wax. 

Water in Wax. 

in order to determine the per cent. of water, one 
pound of the wax should hr* molted and poured into u 
*•*i«lt ijifd ‘•upper still, and the top of tins still 
dmuM 1 ti # ibi'im I l»v u rurk to which is fitted a bent 
;/hi ih liv* ry tube about g (Vet Ion#. The still in then 
gently !»*•;»t*'d until nearly all the water has disf,died 
oh. and th* n the temperature should he raised to about 
g.m F. and maintained nt that until the water ceases 
to drop from tb«- end of the delivery tube. The water 
bavin g been cm join in a fared beaker in weighed and 
t tie percentage enletdaled. 

A mutable mill for this purpose is one made of 
| inch thick copper, having « diameter of 7 molten at 
the bottom am! 1 inch at the top, and a perpendicular 
height of *1 inches. It *,h better to have the bottom 
didted | or £ nn itieh. 

Huuninu Oil. 

'Ilie burning oil prod net* should of wur* be regu¬ 
larly tested photometrically, and, in the event of an 
outsider* oil lieing sent for duplication, it is also neces¬ 
sary to determine, besides the specific gravity, flash, &tu, 
whether the oil has limi finished with a distillation or 
treatment. This determination is usually easily made 
by simply placing one’s ear close to the side of the 





3*0 MI NEK AI, OILS AND MY-PEOMH'TS. 

burner wink* tins oil i* burning in n lump, nod it a dight 
crimkliug Hound in heard it in a ntir«* indiiaii>»i» that th<* 
«4$ him been Fin idled l»y a treatment, whereon it u«> mo-h 
noiiw* in heard it in an indication that the oil wa* linide d 
with n ilirttilhitioti. 

The comparative illuminating jmwer of various 
frartioiirt from the third *tage oil ntilln in given in 
Tallin XXXVII. 

Taii» XXX VII. 


HpMfli!* Cirnfitf 
nf Fmetfan, 


llhmimfim Bmer 
til f4|j»#4it#»I 
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19-ai 

hoi* : 

20- 24 

HI 4 i 

1H' »t 

HIM 

1ft -70 

Hilt 

16*40 

Him : 

t'W»l 

HHft 1 

15 ‘M 

H40 j 
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* tm light In >«r» «r» t W ,hO W<* I nto bit !«»*? 


{JbfysfooKWiii oft Mixtto Uiia 

Both hunting and lubricating oila of mineral origin 
art often mixed or “ miti|*onnded " with ” fatty M (vege¬ 
table or animal) oils, main oil*, mineral compound! and 
xometimr» with paraffin wax. 
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Wax Admixture. 

The presence of wax is easily detected and the 
quantity estimated by cooling and pressing a small 
quantity of the oil. 

Fatty Oil Admixture. 

Fatty oils are readily detected by boiling quarter of 
an ounce or so of the oil with alcoholic soda * for 
twenty to thirty seconds in a large test tube. If as' 
little as 2 per cent, of fatty oil be present, the mixture 
will become a gelatinous mass on cooling ; and if larger 
percentages are present the mixture will become gela¬ 
tinous or even solid while hot. 

When the presence of a fatty oil has been detected, 
its quantitative determination may be quickly made by 
taking 50 grains weight of the oil, mixing it with about 
500 grains of silver sand, and then adding an excess of 
alcoholic soda and evaporating, with constant stirring, 
over a water bath until all smell of alcohol has been 
discharged. The mass is then to be thrown into a filter 
and washed with small successive quantities of gasoline, 
ether or other very volatile solvent, until a small drop 
of the filtrate ceases to leave any oil stain after being 
placed on a watch-glass and evaporated. The soap 
produced by the saponification of the fatty oil by 
the soda is unaffected by the gasoline, &c., while the 
mineral oil is quickly washed from the sand and finely 
divided particles of soap, and, the total filtrates having 
* Saturated solution of caustic soda in absolute alcohol. 
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been jiiaeed in ii fared flank au>! til** nolvenl (>n ohm . 
/a 1 .) almvly evaluated, tin* aiimim! of mineral nil i/. 
determined l»y weighing, and the *lifl**r**i»* , t* !»*lw«« n it.i 
weight and thi* weight of the • jtiniif ily operated on give* 
tin 1 amount n f fatty oil. 

Tint rt'HHuji for at 1>linn wind to the original oil m to 
prevent the Houp from forming in a mu**, ami t!m 
eonafunt hiirritig of tie* nil, wind ami iilmliolie «odn 
during evajioratiou lu lpa to ensure the {mr! i< J«v of 
latino in » lino a lute of division. 

Hoh’m Oil A*hii(Ttur<. 

The prenelire of ronin oil in !«• ■! defected by vigor 
oiwly rubbing a mnall <jmmlity *»f f li«- oil b«-i went t Si** 
jutltiw itf lint hand# and tlmn «jui«kly *mrlling if. 

Minimi Cotnjwtmis A*lnii.rt*ir<, 

In order to determine whether « mineral eompoiiud 
in present in the oil, it. w nere.«'Utry to fake « unuitl 
tjuantity (about 25 to 30 grain*) **f the oil and Strut it 
in n platinum erneible until tin* whole of the volatile 
matter linn been burnt anti fh« resulting coke consumed, 
Jf atty nidi remains! it w undoubtedly tie* mineral 
adulterant that the oil hnu been * 4 thickctied ” with. 
The mineral “ thickener* "that are mmt commonly owed 
are tin* «tenratea or olcateu of aliimiiia and lead, but 
the nature of the mineral urn, of eouiwe, l»e rstwily 
iktennineil by tenting the above uk 
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Testing Ammonia Water. 

The ammonia water from the retorts, and also the 
spent water from the ammonia stills should be daily, or 
even more frequently, tested. 

In order to be able to make the determination of 
the amount of ammonia contained in these waters 
quickly and accurately, methol orange should be used 
as an indicator, because it is neither affected by the 
carbonic acid or sulphuretted hydrogen contained in the 
water. The strength of the water from the old vertical 
and the Henderson retorts could be accurately deter¬ 
mined by merely adding a few drops of methol orange 
to 50 c.c. of the water and titrating with a standard 
normal solution of sulphuric acid; but, when the 
Young and Beilby retorts came into use, it was found 
that the actual yield of sulphate of ammonia was far 
short of what the laboratory determinations showed it 
ought to be. Careful investigations disclosed the fact 
that the Young and Beilby ammonia water was rich 
in oily bases, and the standard acid being neutralised 
by these bases caused the laboratory determinations 
to point to the presence of more ammonia than was 
actually present in the water. 

As the bases were present as carbonates and sul¬ 
phides they could not be removed until they were set 
free, and therefore it was necessary to add sufficient 
soda to neutralise the carbonic and sulphurous acids 
that held the bases in combination, in order to set the 
latter free, consequently the method adopted for testing 
Young and Beilby ammonia waters is to 




2.H 


,\t/\ t RA! tif/.S A M> /n /TtA'A r; . 

Take 10D f.f, nf I Ilf water, and add «*f a 

atandard normal fanatic n««la aolution, aii<i Ml < «*. *<! 
refined naphtha, ami almkr tin* mixture h for 

three nr four minute#. Thin treatment in tin* 

liiwtw being net free by tin* nudu, awl taken intn h««J titi**i» 
by tli<* naphtha, and after th«* mix turf ha# nettled t«*r 
five m* ten minute#, JO of tin* water are drawn nil 
am! titrated with arid iw above idlowntifi; living mad<*. 
of rnnrac*. for the standard aoda solution that was added 
tu tin* walrr. 

Tenting the walrr in thin manner resulted in thr 
usual agreement lietween lalmrntnry and work* r»**ult« 
whirl) always differ to the extent of half a pound «*f 
md pirate of ammonia }ier loti of idtnJe that atuoniit 
lining thr mamiiiirfttring or working loan. 

Tkhtinij St?t,i‘tuTK or Awmom v 

Commercial sulphate of ammonia usually contain# 

24 per cent, of ammonia (N 11,) a# ftpuitot ila* tin:**- 
ret iral |a«*#ihility of 2S§ per rent. 

Thu strength in determined liy placing, my, one 
gramme of fin* sulphate in a g !«,*•♦ fla*h fitted with a 
wifely funnel and a delivery !)»{«*, which latter dip# 
la'iu’atli the aurffusn of a atiimlard sulphuric n**id solution 
contained in u conical he«k«r, U*t r,»\ of water and 

25 e,c, of a 04*' Tw, ea untie audit solution at«* now run 
into the flank through the funnel, and heat in »ppli«*l 
After the content* of the flank have heel* gently boiling 
for half an hoar, the mrk bolding the funnel »nd 
delivery tube w loottetwd sufficiently to allow n little 
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of the steam to escape against a piece of moistened 
"turmeric paper, and if the latter turns brown the boiling 
is continued until the steam causes no discoloration 
"when brought in contact with the moistened paper, 
and which is evidence that the whole of the ammonia 
bias been driven over into the acid. The amount of 
acid neutralised is determined by titration with a normal 
soda solution, and the percentage of ammonia contained 
in the sulphate is calculated from the results. 


Sulphate op Ammonia Liquor. 

The variation in gravity of sulphate of ammonia 
liquor due to temperature is given in Table XXXVIII. 


Table XXXVIII. 


Temperature, 
Degrees Fahr. 

! 

Gravity in 
Degrees Twaddell. 

Temperature, 
Degrees Fahr. 

Gravity in 
Degrees Twaddell. 

40 

48J 

130 

43£ 

50 

47£ 

140 

43 

60 

m 

150 

m 

70 

46f 

160 

42 

80 

46£ 

170 

41* 

90 

46 

180 

40£ 

100 

m 

190 

40 

110 

44£ 

200 

m 

120 

44£ 




Mixt i:,u %*ux j,v/‘ hy 


lH:T>;itM!S'ATiH%‘ t*r Unit is*, Ihim- 

Tin* hotiiii" point of mi oil im flio fmipTntntr nf 
whirl* tlir vii|ifiiirn form iiipI \mm o!l* to fitr 
Ah tin* iHiijirMiifutv of fit** %ii|ioiiro roiitimmlly n*<' no 
I lit* flint illut ion |»rootv;m*H, nn*\ ft* llir tfoihfi;* fmiii rim 
only hi* <M«*njnnr*| hy fiofitm iV to no-1 / m , ! m< 

111* #IIH # II t I fiat I hr liiof «Ir*»Ji III «linl lll;,’|!r‘ 4 t | 

ohvintt* tlinf niiy tnrinfioii in ilir 4iMfiiiirr I wlmrm tin* 
fillllrf of llir Ml ill iill*S llio j m * 11 i f 1 %‘lirf#* lli« ,s Si fol ilmji iif 
flint ilhlfr run I m * nrt'U t will fmitlf III n rorr*** jinlpliiiif 

viirinftMii in th<< lioilinii j^iini For $f 

I hr «iinfi|||ri* |n«f ' 111 *#* || fjir* o-1 ill nii«l I }|«i |tofifi wlirt’r ffir 
flint fSIfltf* *1111 firnf Ift* nmi |fi ft iiiriii^n III i'*||** lijpl 

*24 inrlirn iii i!ii«illi«'i% if, m ftlniii that hy I In- Inin- I h«* 

flint illilfo lll’t <|,ll«{iri{ llir* «#( *24 llir* 

U.*fi$j#*riit ttfr «f I In- in tf$r hi ill will \m* |if t|I$rr 

lliiin vlirfl tj|r» ill#* 
11 i III ft*, li IP I I fit Vt*J In I 

I wfily II ifirli Ofi * ntiil f 

, r f^r tlo41 f4 4 rli, If 

l /! II? n * V fliilt 
i r I ii ’-•inipfaffl no «if 

^ r- nt all nfpl r#mfn* f }A«fX4 

■ :l J L I *? illfiillil It* 

I Till! I#igiii4iiii^hiifti* 

...l>i f PI illl^ioiirri tin* lfjr 

form mill §*§Jttt of glmyi 
itlll nbnwti in Fig* iii f in tint hailing j«inl 

nf iiiln tiifijilii # «l i\mn tJ iiw ffiiJIi mu t#r r#t#tly uimh 4 itf 
iiiijijifknl hy ilrglnt in «* wit Mir g|&H« ftinffijfirtitt. 
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lin- A {Fig. fi l) in fastened in the 

1 1 a* 1 '(i<n;<*in" tub ■ !i )>s f ](i* rnj'k (\ rfu that* its bulb is 
• vi*-' )y in • b<- " ntiv *<f' lit** till*** f 5, and so, also, that 
fie- J< tji > A s.’di* 11 h*\ »*| wit It fh«- fop 0 } f ho, delivery 
t ni<-' 1 • 'I )>*' *ii Hi 1 ry i m 1 »*• i I is inserted into a glnas 
I .!> i'i” ‘ < 'tioi'-n fj', and crurtd by a cork ho that 
I' in* b *<!' *1 <’ f <ii»' proji'i't * pint fin* cork. 

\U'T iIn- till fins i((■*'» half filled, boat in to bo 
oppli'-d ndy, but must In* sufficient to cause a 
nhojon/li •■huBniuu, and as soon an the fir«t <lrop of 
diodi u*' F < * n ft* fall from the end of the tube i) fho 
o ntfwrn ( ii*‘ i * noted, and flint temperature *» tins 

boilin'? jtoinf of fho oil. 

In d- t. imining boiling {mints, as uIho in fraetion- 
afn*;,' oj! % fb«* io'ttt applied to flit* alii! nhotdd only bo 
ufl;* I- ni f«j r?»a •>' the distillate to drop from the eon- 
*l« ir< r, and »hmdd never la* so great a« to chuho a 
di odlofc i«> rm » in «*it li**r a t*onf innoiw or intermittent 
xfrfWH. 

!*I5RIPtt?ATlO» OK i'ttVDK Oil,, 

Tin* company that produces ita own, m well m tho 
mmjiany that buys tto crude oil, ahoidd have frequent 
laboratory ptirillcatloiw made of tho oil to nee whether, 
in one *mm, the abate » still yielding the name quality 
of oil, or, in the other ease, the supply of purehiwed 
crude oil ii keeping up to the contract standard. 

The apparatus necessary for this work is inexpen¬ 
sive and eonautts of • 

A eopj«*r still (Fig, (U>), 

A wimight tula* condenser. 



:.%* Mf.XHU/, tUl S AX/> /•' V /■//« 7h7 •. 

An inverted h*j*< vine for '* Inin! " -iir' 

A “Huft *’ whs j.n- • (l'i >. i’.:*), 

A net of metric nnriiiH lla-’k:*, and i» f. w ??I;rM 
Htopjieml bolt leu, beaker*, k<\ 

The util! hhown in Fig, f»,'» ri»u?*i*i*» of th«* A 
(made of /jj iiH’h thick <’o{»j***ri, into th«- lop of which 

i* hr H/r>\ t Ja* if J* H>h'<! ting 

It. The cirt cr twhich j.« 

tlife )>!*'»! mi n.f* to (irfi’W 
__ j into 11, j* provided with 

th"' two dightlv tf»jw--r«'f| 
h«*!» J# Mini 1% which 
! itt« r inn t U- rjirrfully 
n nnn 4 out *n that th»» 


G with tin? taper nf tin* hroKH 

j4n ' I’*, mnl frm'tiomt- 

tjnii tiiln* ii 4 he I'Hittv 
of tin* cover nhonhl be 
provided with the jMjutir** 
projection II, no that, after 
th*‘ "till ha*' cleaned 

liml the **hcefn4 gJMkel I 

put in place, the cover mn 
f *<*h a*,*>», tie tightly acrcweddown by 

flimit'. & applying » wrrttch to fh«» 

projection on the »over, 
while the body of the util I b* firmly gfwtped tit both head* 
by an nmmtmii. The fractionation tube having kmn 
firmly pmwed into it** tajared boh*. ami the utill having 

Wt» charged through the plug halo, and the plug 
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inserted, is then placed in a suititltic iron ring stand, 
and the distillation effected hy means of either a large 
{1 inch diameter) Bunsen 1 turner, or a H-ineh solid 
flame Fletcher burner. 

The condenser may In* conveniently made on the 
principle .if an on 1 inary Liebig's condenser, the water 
space being formed by a gal van wed iron jacket. sur¬ 
rounding a f-inch copjier pip. .'1 feet long. Alarnt 
f» inches of this pi|K! should project past, each end of 
the jacket. 

Th»< inverted vise is used hy wrapping up the 
material to be pressed in n piece of linen ami then in 
«''.anvna, and having placed it la-tween f.wo iron plates 
(d inches long by I inches wide ami j- inch thick) the 
whoh* j,i>t held between the extended jaws <tf the vise, 
and flieu the latter slowly brought to bear on the 
plate. The expressed oil is caught in a tray or other 
suitable vessel plaeed direetly under, ami an near to the 
plates as possible. 

The soft" wax press in intended for the purpose 
of enabling oil* of low cold test to be obtained. Its 
cotwtntef ion is shown in Fig. (50, ami the only parts 
that need special explanation are, the, platen A and B, 
which are best constructed of cant iron and are hollow. 
The spAce lie tween the two aides a arid ft is shown in 
the figure as lining 11 inch, but if this were reduced to 
| of an inch, and the remaining | of an inch added 
to the thickness of the aides, it would he an improve¬ 
ment. The Inga a enable the plates to slide on the 
prow-frame rods, but an it is better for the plate A to 
bt immovable, it is secured in ite place by the screw d. 
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Thi* ruulinjf tiH'iiinm i; rir'’iii.V«’4 t?i 1 *.»i■ f h th*- [At!- hy 
la-itig tlir<m;4i *h«- *, ••iii'l >u ■ 3j..s ■<< -1 

through / tin 1 vunYnv/ in»4hiiu i i > «i 1 < ,vl 

friiiti thiw ('i>itj)* , ili'i!i 1 ihi'iU'/ii i’An,\ 1 j**ii" iMitl-* r 
»tilling. 



If f J»* * nil jiurili*at»njj in Ui !«* made hy any 
mm whfi w without th*’ f«*r uhtMtiioy »n}4 

“ brims/* the rooting of the jifwp m»*l aluo the mritemi 
to 1«* (*><'»*'»i m»y li«“ i»*lv«iit4^r*iimly rfh** s l* 4 hy th>* 

me of lioucficd earbonic acid. CvMu of tbia arid 
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eau lie, obtained itt a reasonable cost, and the contents 
of om* eylinder would be sufficient to enable, many cold 
pressings lieing numle. 

As the temperature at which the crude oil is 
measured should be about 100" to 150° F,, and as the 
temperature of the various products when measured 
ranges from 50" up to 15tf F., it is necessary that allow- 
anees in volume for variations in temperature he made 
in ail eases. The eoellieient. of expansion is not. exactly 
il»’ same for both light and heavy oils, but the differ- 
enre if. so fttmli that an allowance of l per cent, in 
volume for every 25 v F., is sufficiently correct for 
practical purjmoos itt all eases. 

Supjswitp; tint still to be ready for charging, and 
that the temperature of the litre (1000 e.c.) of crude 
oil is Mb' R, then: M.V' 00" = H5" above the 
standard tririj»eraturi‘, and H5 + *25 «s 11*4 per amt. 
more oil must, be added, or, in other words, tint still must 
lie charged with 105 I e.r. of crude oil at a temperature 
of 145 F., in order to equal 1000 e.e. at 00° F. 

The did ilia fe should run from the condenser in a 
constant but very small stream, and when 75 per cent*, 
of the oil has distilled off, the wafer in the condenser 
should lie allowed to heat up. When the distillate 
reaches an almost black-red colour the supply of heat 
should be shut off, and any distillate from that, time bo 
collected separately and designated chrysene. 

The main jiortiou of the distillate (which from a 
good crude oil will be equal to aisiut 04 to 05 per cent 
of the crude oil charged into tin* still) having been 
measured (and allowance for temperature made.) and its 

H 
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specific gravity having been determined, if in placed in 
«, bottle, and after being cooled to about 100 to 120 F. 
is to bo shaken for fifteen minutes with b per cent, of 
148"Tw. acid. It must, then Ik- allowed to settle for 
eight hours at a femjternfure of 100" p,, and having 
been decanted into a clean bottle (so that nil the oil 
and no acid tar is obtained) it is to be shaken for five 
minutes with an excess of fib Tw, caustic soda solution 
and settled for about two boms at a Jentjwrature of 
about 100° F. The (dear oil having Iren thoroughly 
separated from any soda tar is now to be measured, and, 
its specific gravity having l«*en determined, charged into 
a clean still. 

In making the following (-croud) distillation it in 
eustomary to introduce steam into tin* ; till by replacing 
the plug (F, Fig. fib) by a eork through which pa ^e t a 
piece of brass tubing that is continued to the bottom of 
the still, and is connected on the upjrr end by a pi<-«v of 
rubber tubing to n flask or ran of Istiling water. The 
rublier tula? should have a .^im-h hole in ife aide, 
through which it can draw air tit tie* event of tie* supply 
of heat to the steam generator being n«eidenUllv with 
drawn. This hole will result in more or le/*a e^i aj«* id 
steam, hut if it is not provided and the steam generator 
should by some unforeseen cause eool down, it will result, 
in a vacuum that will draw the hot oil from the still 
over into the steam generator, and if any water is left 
in the latter it will be liable, to cause a violent explosion, 
not to speak of spoiling the work that has been m far 
accomplished 

The distillate from the start of the distillation until 
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the bulk specific gravity reaches 750 constitutes naphtha, 
and its volume generally ranges between 1 and 5 per 
cent, on the crude oil. After the naphtha is off, another 
receptacle is placed to. receive the distillate, and the 
steam should then be admitted to the still. This 
second fraction of the distillate is 1st stage burning oil, 
and should be run until a drop of the distillate from 
the condenser worm or pipe shows wax when placed on 
a cool (35° F.) surface, and as soon as that point is 
reached the distillate is to be caught in another re¬ 
ceptacle, which must he capable of holding the rest of 
the distillate. The third fraction is “ heavy oil,” and 
consists of all the oil from the last named point, down 
to the coking of the still. 

After all the water has been separated, the two last 
fractions are to he carefully measured and, after their 
specific gravities have been determined, the “ heavy oil ” 
fraction is to he placed on one side while the huming 
oil fraction is to be treated with 2 per cent, of 170° Tw. 
acid and an exeess of 65° Tw. caustic soda, and then, 
after the determination of the specific gravity and 
volume, it is to be subjected to another distillation 
aided by steam. 

This time the distillate is to be taken off in two 
fractions; the first consists of the oil from the start 
until the hulk specific gravity reaches 810, or, if the oil 
taken from the condenser end and cooled (as above) 
shows wax before the bulk specific gravity is 810, the 
fraction consists of the oil from the start until the first 
trace of wax begins to show. In either case, this frac¬ 
tion is termed “burning oil.” The second fraction 

R 2 
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is the oil run from the almvc point, to tin 1 end of tin? 
distillation, and is termed “ hi'uvy oil." 

The two fractions are to Is; measured, &•*.. and tin* 
burning oil one placed on one side while tin* other is to be 
mixed with the heavy oil from the previous distillation, 
and the mixture allowed to eool slowly to a tcmjsTaturo 
of about 50° F. 

Supposing tin* mixed heavy oils have been n «oled 
over night, the now solid itina is eut into pi'*v. of « 
suitable size and pressed in tin* “ vi>e." In doing this 
work it is unwise to attempt to pr» too mu« h at n 
time, and the, mass should rather be presad in four or 
five sej«imt«! (tor lion* until alinoU free from oil, and 
then these pressed {tortious should 1«; mix' d and ub- 
jeeted as one to a final pressure for five or dx boms. If 
this pressing is earefully done a final prif-miv of the 
equivalent,of NO lbs, lmng on the end of th«- vi>.e handle 
(3 feel long) enn l*e exerted without bursting the eloth 
containing the wax. 

This operat ion Iteing entnplefed and f he " hard ’’ 
wax placed on one side for thu present, the expreMed 
oil or “ hard squaring* ” arc measured, kt\, and then 
cooled to 15'" to 20' F. and pressed in the soft wax 
press. The “soft” wax resulting front this preying 
is placed on one aide, and the "soft" squeezing*, after 
being heated to 70° F., measured, &»*,, are plaeed in the 
still together with about 200 grains of solid ratwlte *t*U, 
and distilled with the aid of steam, and the distillate 
should be caught in §0 c.c. fractions and the order of 
the fractions carefully marked on the receptacles. 

Supposing that the burning oil from the previous 
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distillation 1 j a * 1 only 1 ** run to a hulk ."jM'cif'n* onivity 
of MKt, i< v ill now }»* n**, rirv !»» add fVu»’lioii\ (itart - 
in*r with X*». J ; from f'n, hot * It tilktiun tiutil tin 4 
hulk ,* jou iSi*’ yr ,vity of tin* hurnitu' oil ii.t*t htvtt in* 
rfrn * <i f o Unit h.»* iny l«*t*li don**, it i« nt’i'i’.-Hitiy 

t«* iniw tnil*- th>' L ’ lY's-tioii and (working lau-kwardn) 
add lh‘* {'in I'liin;' f j a* tio» to if, ami n» on until im oil 
of huh. ifi>' f,o'H% ity b obtained; th«* rendting 
oil ivill l‘«> nutr* itiil Inliri'afu*{f oil, Should any 
fm< lion * »-r j«*si of a fraction |«* h*ft over it must ho 
m> ,i to* 4, * j* < if;< gra* ity !ak« n if tin* «juaniity w largo 
i*n<>u;di, un4 In- r*j*ort*'*l a a “ Inf«*rini’«linfi*" nil, 

1 * 1.0 * !'l ! {K'l'iJo- gravity hurtling oil in turn* to la* 
ttmt*<1 with .*! jor «*-n*. «*f 17r#' Tw, wid and 4’’ Tw, 
mint i<‘ *<«da, mid fii* n i*•ntfjtut* •* I'i'fitiinl }niriun »4 oil. 

Tie* im*i< u- 4 hiloi',:<»!?.!,» oil i* lji i»t*-i| with 4 j«*r 
rrtlt, uf { 5*0 Tw «»ad and i Tw, mu <t !*■ soda, and tlu'tl 
fi {»i*rt«'4 -V I' JM 'ia 4 • til. 

Tia w;»\< - fro»jj t h,<* "" and “.toft U'll.V JtfiMM " 

an* ai i„4u 4 /< { >i *t< I* » and tl**- wrighfa 4iviih'4 hy 
*H (to *onvi'i< »?4<to into v>»lo«*' ). utt4 »h«* turliing 

jiuintu iu?>{ jkiu not ..j| having W«*i» di'lmutiii'd, 

t3 m' w.i v i»eo i* »|** t»v«dy r< jiorh-d im Hard and Soft 

('» U< ;* H* ill"' 

Ifittwicritwi limvws, 

In e*le til# ting the &«*., prtni’ t*» filling 

tt{4 it r* jwtfj, it j , nlwuyi nfrr«miy to Muilt*' n few otlutr 

«tc«ktioti# nlim, for f h«* iimt in » Inknatory 

j»iirifi**iiti«n it *• impMKxihh' to pnwi the facnvy oil#, &e., 
without huNin,; * jotnjrto jv Sat^- anmunt of oil due 
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to absorption by the press cloths, &c. &c. On the 
working scale this loss is small owing to the cloths, &c., 
being in constant use, and only absorbing a very small 
amount of oil compared with the amount that is passed 
through them. For laboratory work it is usual to argue 
that no oil is lost by the pressing process, and there¬ 
fore we will suppose that the percentage of mixed 
heavy oils before pressing was 45, and that after press¬ 
ing 7 per cent, of hard wax and 34 per cent, of hard 
squeezings were obtained. This would give a total 
of (34 + 7 =) 41 per cent, as against 45 per cent., or 
a loss of 4 per cent. 

The 34 per cent, of hard squeezings after being soft 
pressed, we will suppose, gave 4 per cent, of soft wax 
and 28 per cent, of soft squeezings, or a loss of 2 per 
cent. 

The above figures show that the hard squeezings 
should have been equal to (45 — 7 = ) 38 per cent., and 
therefore if 34 per cent, gives 4 per cent, of soft wax, 
38 per cent, would give (34 : 38 :: 4 =) 4’47 per cent, of 
wax. The percentage of soft squeezings obtained was 
28, but 4 (= per cent, of soft wax) deducted from 34 
(= per cent, of hard squeezings) gives 30 per cent, if no 
loss takes place, and therefore if 34 per cent, gives 30 
per cent., 38 per cent, would give (34: 38:: 30: =) 
33’53 per cent, of soft squeezings. These calculations 
must be carried out for the squeezings treatment, and 
for the burning oil, intermediate oil and lubricating oil 
from the last distillation. 

The following is a most convenient way of reporting 
the results of a laboratory purification. 
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Purification of. ... crude oil 

Received from ... 


Refer¬ 

ence 

No. 


9 

10 

11 


12 

13 

14 

15 

16 

17 

18 
19 


20 

21 

22 

23 

24 

25 


Grade of Oil. 


Crude oil. 

Once-run oil. 

„ „ after treatment with 5 per cent, acid (148°\ 

Tw.). f 

No. 3 oil, after treatment with excess of caustic soda\ 

(65° Tw.)./ 

No. 4 oil, after distillation:— 

Naphtha. 

Burning oil (1st stage). 

Heavy oil. 

Burning oil:— 

1st stage burning oil (No. 6), after treatment, 2 per eent.l 
acid (170° Tw.), and excess caustic soda (65° Tw.) / 
No. 8, after distillation:— 

Burning oil. 

Heavy oil. 

Burning oils (Nos. 9 and 16), after treatment, 3 per cent.l 
acid (170° Tw.) and excess caustic soda (4° Tw.). / 

Heavy oils (Nos. 7 and 10) cooled to 50° F. and pressed:— 
Hard crude wax, M.P. . . ., containing ... per cent.\ 

of oil./ 

Hard squeezings. 

No. 13 cooled to 20° F. and pressed:— 

Soft crude wax, M.P. ..., containing ... per cent, of oil 

Soft squeezings. 

No. 15 oil after distillation off caustic soda:— 

Burning oil ........ 

Intermediate oil. 

Untreated lubricating oil. 

No. 18, after treatment, 3 per cent, acid (170° Tw.) ) 
caustic soda (4° Tw.)./ 


Sp. Gr. 
at 
0 p. 


Finished Products. 

Naphtha (No. 5). 

Burning oil (No. 11). 

Intermediate oil (No. 17)., 

Hard and soft crude wax (Nos. 12 and 14) M.P. 
(calculated). 

Finished lubricating oil) No. 19) ;; * } 

Total .... 


Per 
cent, 
[by vol¬ 
ume. 


Signature•< 
Date .. 
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Distillation versus Treatment. 

It will be remembered that it was stated under the 
heading “ Refining ” that the crude oil purification 
started with a treatment, gave a lower yield and no 
better quality products than a purification started with 
a distillation. The truth of that statement can be seen 
by referring to Table XXXIX., in which is also shown 
the result of distilling the crude oil off caustic soda. 


Table XXXIX. 


Purification Started. 


Finished Product. 

By Distillation 
in usual 
manner. 

By an Acid 
and Soda treat¬ 
ment. 

By Distillation 
off Solid Caustic 
Soda. 


Sp. Gr. 

Percent. 

Sp. Gr. 

Percent. 

Sp. Gr. 

Percent. 

Naphtha . 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Burning oil 

811 

38-66 

811 

31-26 

811 

32-51 

Hard and soft waxes . 

M.P. 

1174° 

11-45 

M.P. 

119F 

10-30 

M.P. 

119F 

11-60 

Lubricating oil 

885 

22-02 

885 

19-12 

885 

22-52 

Intermediate oil 

858 

5-95 

861 

7-90 

852 

9-04= 

Total . 


78-08 


68-58 


75-57 


The distillation off caustic soda not only results in a 
larger yield of finished products of excellent quality but 
also allows of the crude oil being directly fractionated in 
naphtha, burning oil and heavy oil (No. 5, 6 and 7 of 
the purification Eeporting form), and thus does away 
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with the acid and soda treatments and distillation of the 
once-run oil. This method of working of course results, 
by the usual method of recovering soda from coke, in 
the loss of coke for fuel, but the loss would be small 
compared with the saving effected by doing away with 
the once-run oils treatments and distillation, and, be¬ 
sides, there is no reason why a still furnace could not 
be constructed so as to consume soda coke so that 
sufficient heat would result to distil the oil, and at the 
same time the ashes containing the soda could be saved 
and the soda recovered. 

Difference between Laboratory and Works 
Results. 

The yield of’ finished products obtained on the 
working scale is usually 3 or 4 per cent, less than that 
obtained on the laboratory scale, and is due princi¬ 
pally to insufficient condensing capacity—whereby a 
large amount of oil passes into the atmosphere in the 
form of vapour. 

Analysis of Crude Oil Coke. 

The average composition of the coke from the crude 
oil stills is :— 

Carbon .... 97*96 per cent. 

Sulphur .... 0*26 J „ 

Ash (earthy matters) . . 1*78 „ 

Total . . 100*00 „ 
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Analysis of Gas from Henderson Retorts. 


Specific gravity (air = 1) 0-250. 
Composition:— 


Olefiant gas 
Marsh „ 
Hydrogen . 


2 • 19 per cent. 
34-20 „ 

64-44 „ 


Total 


100-83 


Analysis of Sacking or Canvas used in the Pressing 
Department. 

Hemp and flax sacking is often adulterated or 
cheapened by an admixture of Phormium tenax, and, 
in order to detect the presence of the latter fibre, the 
warp and the weft of the sacking are separately moist¬ 
ened with chlorine water and then a few drops of aqua 
ammonia are added. If Phormium tenax is present it 
will turn a violet red, while the hemp will turn a pale 
rose-pink and the flax will remain colourless. 


Specific Gravity of Waxes. 

Table XL. gives the specific gravities of different 
melting point waxes at various temperatures. This 
table was compiled by the Author, and first published in 
the ‘ Journal of the Society of Chemical Industry.’ * 

* Vol. viii. p. 162. 
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Table XL. 

Specific Gravity of Molten Waxes. 

Temp. _- 1 - 

0 F. M.P. M.P. M.P. M.P. M.P. M.P. M.P. 
108° 114° 120J° 1221° 122J° 128i° 


160 770-69 771-93 773-91 770-79 770-23 775-73 777-23 

155 771-19 773-30 775-31 771-49 771-63 776-53 778*53 

150 773-09 774-73 776-57 773-19 772-83 778-03 780*03 

145 775-09 776-20 777-77 775-19 774-63 779-73 781*53 

140 776*79 777*63 778-47 776-89 776-33 781-33 783-33 

135 778-99 779-53 781-47 778-69 778-43 783-03 

130 780-49 781-13 782-67 780-29 779-73 

125 781-99 783*43 784-41 . 

120 783-59 784-73 . 

115 785-29 . 



Chrysene. 

The thick, heavy substance that distils over at the 
finish of the crude, heavy residuums and soda distilla¬ 
tions, and which has been previously referred to as 
chrysene, is a mixture of that substance with heavy 
oils and tarry matter, and in order to separate the 
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chrysene the mixture must be treated in the following 
way. 

About 2 or 3 lbs. of the hot 200° F. chrysene (as 
made at the stills) are poured into about half a gallon 
of warm 90° to 100° F. refined burning oil, and the 
mixture thoroughly stirred for five or ten minutes, and 
then allowed to cool slowly. After about ten to twelve 
hours the, now, dark-coloured burning oil may be poured 
off very cautiously so as not to disturb the yellowish- 
coloured sediment that will be found at the bottom of 
the vessel. The vessel and its contents having been 
heated over a steam bath to a temperature of about 
200° F., another half gallon of warm burning oil is 
added, stirred and allowed to cool. When this second 
lot of burning oil is decanted it will be noticed that it 
is not nearly so dark in colour as the first lot, and also 
that the sediment has become more disintegrated and 
lighter in colour. The washing process must be re¬ 
peated eight or ten times, or until the decanted burning 
oil ceases to be discoloured, and when that point is 
reached the sediment should be thrown into a large 
funnel lined with a piece of linen, and there washed with 
three or four successive quantities (of about half a pint 
each) of refined naphtha, and then, after being allowed 
to thoroughly drain, it should receive two washings with 
gasoline. The sediment is now spread on a piece of 
clean linen and allowed to dry, the resulting dry yellow- 
coloured powder is pure chrysene. 

No particular use has been found for this substance, 
and it is rather a chemical curiosity than anything 
else. 
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Extraction of Phenols. 

The phenols contained in the soda tar resulting from 
the once-run oil soda treatment, can be extracted and 
purified by— 

First steam about twenty gallons of the tar with 
open steam for three or four hours and then allow to 
settle. In about an hour, more or less paraffin oil will 
have risen to the surface, and after it has been removed 
the tar is to be made very slightly acid by the cautious 
addition of weak (40° Tw.) sulphuric acid with constant 
stirring. Allow this acidulated mixture to settle for 
eight to ten hours and then skim off the crude phenols 
(which have come to the top in the form of a black oil) 
and redissolve them in a slight excess of weak (10° Tw.) 
caustic soda solution, and heat to 150° F. with open 
steam. Allow to stand one hour, and remove any 
traces of paraffin oil that come to the surface, and then 
acidify with weak acid. This process is repeated until 
the soda solution of the phenols ceases to give up any 
paraffin oil, and then the phenols are finally liberated by 
acidification, and placed in a tightly closed earthen or 
glass jar, together with a pound or two of coarsely 
broken fused chloride of calcium. The jar and its 
contents must now be kept at a temperature of 100° to 
120° F. for three or four days, and then the phenols are 
to be carefully decanted into a dry jar containing a 
pound of broken fused chloride of calcium, and kept for 
another three or four days at a temperaturo of 120° F. 
or so. The phenols will now be sufficiently free from 
moisture to enable them to be distilled. 
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The distillation of the crude phenols must be started 
very cautiously, as it is practically impossible to entirely 
free them of moisture, and the presence of very little 
moisture will cause them to “ foam ” and boil over. 
The still should he only £th full, and the heat should be 
applied so that it takes at least two hours to bring the 
still’s contents to the distilling point; and also the top 
of the still should be covered with pieces of burning 
charcoal so as to prevent any moisture from condensing 
and dropping back amongst the hot phenols. The 
water that distils over must be carefully separated, 
and, by distilling slowly, the phenol distillate can be 
obtained practically free from moisture. This distillate 
must now be redistilled three or four times off solid 
caustic soda before it will be sufficiently pure for 
fractionation. 

A glass flask or still, and glass condenser should be 
used in fractionating the phenols, because the distillate 
would be more or less discoloured by coming in contact 
with iron or copper. A glass still similar to Fig. 64 
will fill all requirements, and after the distillation has 
started the distillate is run into 4-oz. bottles — one 
bottle being provided for each 10° of boiling point (i.e. 
if the distillation started at 120°, the first bottle would 
be marked, and contain the distillate distilling over 
between 120° and 130°). When all the bottles have 
been filled (by recharging the still a sufficient number 
of times) they are to be arranged in their order of 
boiling points, and, the still and condenser having been 
thoroughly cleaned, the contents of the bottle containing 
the lowest boiling point fraction is placed in the still 
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and redistilled. The redistillation will result in a 
slightly lower boiling point at the start, and a certain 
amount of residue being left in the still, but only that 
distillate that comes over between the temperatures 
designated must be run into the bottle (which latter 
must have been previously cleaned). The residue left 
in the still should be placed in a bottle common for all 
the residues, and then the still is to be charged with the 
next higher boiling point fraction, and so on until the 
contents of all the bottles have been redistilled in their 
proper order. 

After the redistillation of the last fraction, the still 
and condenser must be cleaned and then recharged with 
the lightest fraction again, and so on until each fraction 
has been separately redistilled ten to fifteen times, or, 
until the boiling points are constant (i.e. until the 
temperatures at the start and the finish of the distilla¬ 
tion are the same as the figures on the bottle call for). 
Each fraction, as soon as it has been distilled for the 
last time, should be hermetically sealed in a glass tube, 
because the oil quickly oxidises and discolours even if 
placed in corked or glass stoppered bottles. 

The tubes should be marked 

Normal Phenols. 

B.P. 0 to ... .°F. 

In fractionating an oil it is important that the 
rate of distillation should be very regular, and, in 
order to properly regulate it, it is advisable to oc¬ 
casionally count the number of drops per minute or 
half minute. 
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Extraction of Oily Bases. 

The preparation of oily bases from the acid tar of 
the once-run oil treatment is effected by, first of all, 
steaming 15 to 20 gallons of the tar for fixe or six hours. 
The paraffin oil that comes to the surface must be re¬ 
moved and then the acid is to be neutralised by a 
weak caustic soda solution and allowed to settle at a 
temperature of about 150° E. until the bases have 
separated and risen to the surface. This part of the 
operation can be dispensed with by taking, say, 2 gallons 
of bases from the alkaline cracker boxes (if recovered 
acid is used in the sulphate of ammonia manufacture). 
Whether the crude oily bases are obtained direct from 
the acid tar or from the cracker box does not alter the 
treatment to which they must now be subjected, and 
which consists in redissolving them in a weak sulphuric 
acid, separating any paraffin oil, and then liberating 
them again by neutralisation of the acid with weak 
caustic soda solution. This process should be repeated 
four or five times, and after the final liberation the 
bases should be placed in a jar together with 3 or 
4 lbs. of coarsely broken caustic soda, and the jar, having 
been tightly closed, is to be kept at a temperature of 
150° for three days, and occasionally well shaken during 
that time. At the end of the third day the contents 
of the jar are to be decanted into another jar containing 
2 lbs. of broken caustic soda, and then kept at a tem¬ 
perature of 150° for a week, at the end of which time 
the bases should be sufficiently dry for distillation. 

The process now is exactly the same as that adopted 
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in the case of the phenols. "When the fractional distil¬ 
lations are started it will be found that the bases contain 
more or less moisture, and great care must be exercised 
in heating the glass still at the start. The bases 
appear to have a strong affinity for small quantities of 
moisture, and absorb moisture from the air very rapidly, 
and it is therefore a good plan to keep a stick of caustic 
potash or soda in all the receiving bottles for the various 
fractions, as by so doing the bases are prevented from 
absorbing as much moisture as they otherwise would. 


Preparation op Normal Paraffins. 

The normal parafl&ns are best prepared from 735 
specific gravity naphtha by treating the latter in the 
following way. 

Two gallons of naphtha are run into a carboy (A, 
Fig. 67) which is fitted with a condenser (B) and con¬ 
nection (C) common to the funnel (D) and air inlet pipe 
(E), and placed in the tub (F). After a supply of 
cold water has been turned into the condenser jacket 
and allowed to overflow into the tub F, one quart of a 
mixture of one part of fuming nitric acid and one part 
of strong sulphuric acid is poured into the carboy 
through the funnel D, and, having placed a plug (M) on 
the funnel, the mixture of acids and naphtha is to be 
agitated by connecting E with an air blower (Fletcher’s 
foot bellows answer the purpose well). After a few 
minutes’ agitation, the contents of the carboy will com¬ 
mence to heat, and may possibly get sufficiently hot to 
cause the naphtha to distil, and in that case the agitation 

s 
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must be stopped. After the action between the acid 
and naphtha has stopped and the contents of the carboy 



have cooled down to 70° to 80° F., 
another quart of the mixed acids is 
to be poured into the carboy and 
then agitated and cooled as above. 
This operation is repeated until 
2f gallons of the mixed acids have 
been added, and then a final ad¬ 
dition of one quart of sulphuric acid 
is made, and after thorough agitation 
the contents of the carboy must be 
allowed to settle for about ten hours, 
but the water must not be shut off 
from the condenser, because if it is, 
it will result in a considerable loss 
of light naphtha vapours. 

The contents of the carboy will 
separate into three layers; the 
bottom one will be dark red in 
colour and have a gravity of about 
118° Tw., the middle one will be 
cherry coloured and have a gravity 
of about 15° Tw., while the top one 
will have a reddish colour and specific 
gravity of about 755. The top layer 
should he placed in a bottle marked 


Fra. 67 . “ Impure Normal Paraffins,” and 


after the addition of half a pound of 


solid caustic soda, should be placed on one side, and 


occasionally shaken, for two or three days. This soda 
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treatment will extract the nitro-compounds formed in 
the previous process. After the oil has been carefully 
decanted from the soda it must be shaken with suc¬ 
cessive portions of strong sulphuric acid until the final 
acid treatment fails to discolour the acid, and when that 
point is reached we have pure normal paraffins. 


Table XLI. 


Boilin< 

y Point. 

Specific 

Boiling Point. 

Specific 

Degrees 

Centigrade. 

Degrees 

Fahrenheit. 

Gravity. 

Degrees 

Centigrade. 

Degrees 

Fahrenheit. 

Gravity. 

100-110 

212-230 

•703 

210-215 

410-419 

•770 

110-120 

230-248 

•709 

215-220 

419-428 

•772 

120-125 

248-257 

•714 

220-225 

428-437 

•773 

125-130 

257-266 

•720 

225-230 

437-446 

•774 

130-135 

266-275 

•728 

230-235 

446-455 • 

•776 

135-140 

275-284 

•733 

235-240 

455-464 

•778 

140-150 

284-302 

•737 

240-245 

464-473 

•7785 

150-160 

302-320 

•742 

246-250 

473-482 

•7795 

160-165 

320-329 

•747 

250-255 

482-491 

•7815 

165-170 

329-338 

•750 

265-260 

491-500 

•7835 

170-175 

338-347 

•752 

260-265 

500-509 

•7845 

175-180 

347-356 

•753 

265-270 

509-518 

•787 

180-185 

356-365 

•7555 

270-275 

518-527 

•788 

185-190 

365-374 

•7585 

275-280 

527-536 

•790 

190-195 

374-383 

•761 

280-290 

536-564 

•793 

195-200 

383-392 

•765 

290-295 

554-563 

•797 

200-205 

392-401 

•7665 

295-300 

563-572 

•799 

205-210 

401-410 

•7685 
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The pure paraffins must be neutralised with a weak 
solution of caustic soda, settled about ten or fifteen 
hours, and are then ready for fractionation. 

Table XLI. shows the specific gravities of the 
paraffins after the fractions have been redistilled eight 
or ten times ; and Table XLII. gives the names, boiling 
points and chemical formulae of normal paraffins. 

Table XLII. 


Name. 

Boiling 

Point. 

Chemical 

Formula. 

Octane .... 



°C. 

124 

^8^18 

Nonane .... 



. 132 

CgH^o 

Decane .... 



161 

^10^22 

TJndecane 



182 

Ql.1^24 

Dodecane 



198 

^12^26 

Tridecane 



217 

^l3-^-28 

Tetradecane . . 



238 

c 14 h 30 

Pentadecane . 

. 


258 

^15^32 

Hexadecane 

. 

. 

278 

^16^-34 

Heptadecane . 

• 

* 

298 

Ci 7 H 36 
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Table XLIII. 


0° Twaddell and 0° Baume = 1000 specific gravity. 


Equivalent of Twaddell Degrees in Baume Degrees and Specific Gravity. 

Twad- , ^Specific Twad- _ , Specific Twad- _ , Specific 

dell. Baume. Q rav ;ty_ dell. Baum& Q rav ity. dell. Baume. (j ra yity. 

1 0-7 1005 31 19-3 1155 61 33-7 1305 

2 1-4 1010 32 19-8 1160 62 34-2 1310 

3 2-1 1015 33 20-3 1165 63 34-6 1315 

4 2-7 1020 34 20-9 1170 64 35-0 1320 
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Table XLHI. — continued . 

0° Twaddell and 0° Banme = 1000 specific gravity. 


Equivalent of Twaddell Degrees in Banme Degrees and Specific Gravity. 


Twad¬ 

dell. 

Baume. 

Specific 

Gravity. 

Twad¬ 

dell. 

Baume'. 

Specific 

Gravity. 

Twad¬ 

dell. 

Baumd. 

Specific 

Gravity. 

91 

45*1 

1455 

121 

54*4 

1605 

151 

62*1 

1755 

92 

45*4 

1460 

122 

54*7 

1610 

152 

62*3 

1760 

93 

45*8 

1465 

123 

55*0 

1615 

153 

62*5 

1765 

94 

46*1 

1470 

124 

55*2 

1620 

154 

62-8 

1770 

95 

46*4 

1475 

125 

55*5 

1625 

155 

63*0 

1775 

96 

46*8 

1480 

126 

55*8 

1630 

156 

63*2 

1780 

97 

47*1 

1485 

127 

56*0 

1635 

157 i 

63*5 | 

1785 

98 

47.4 

1490 

128 

56*8 

1640 

158 

63*7 

1790 

99 

47*8 

1495 

129 

56-6 

1645 

159 

64*0 

1795 

100 

48*1 

1500 

130 

56*9 

1650 

160 

64*2 

1800 

101 

48*4 

1505 

131 

57*1 

1655 

161 

64*4 

1805 

102 

48-7 

1510 

132 

57*4 

1660 

162 

64*6 

1810 

103 

49*0 

1515 

133 

57*7 

1665 

163 

64-8 

1815 

104 

49*4 

1520 

184 

57*9 

1670 

164 

65*0 

1820 

105 

49*7 

1525 

135 

58*2 

1675 

165 

65*2 

1825 

106 

50*0 

1530 

136 

58*4 

1680 

166 

65*5 

1830 

107 

50*3 

1535 

137 

58*7 

1685 

167 

65*7 

1835 

108 

50*6 

1540 

138 

58*9 

1690 

168 

65*9 

1840 

109 

50*9 

1545 

139 

59*2 

1695 

169 

66*1 

1845 

110 

51*2 

1550 

140 

59*5 

1700 

170 

66*3 

1850 

111 

51*5 

1555 

141 

59*7 

1705 

171 

66*5 

1855 

112 

51*8 

1560 

142 

60*0 

1710 

172 

66*7 

1860 

113 ! 

52*1 

1565 

143 

| 60*2 

1715 

173 

67:0 . 

1865 

114 

52*4 

1570 

144 

! 60*4 

1720 




115 

52*7 

1575 

145 

60*6 

1725 




116 

53*0 

1580 

146 

60*9 

1730 




117 

53*3 

1585 

147 

61*1 

1735 




118 

53*6 

1590 

148 

61*4 

1740 




119 

53*9 

1595 

149 

61-6 

1745 




120 

54*1 

1600 

150 

61*8 

1750 
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1850, October 17. No. 13,292. 

YOUNG, James. “Improvements in the treatment of certain 
bituminous mineral substances, and in obtaining products therefrom ”— 
These are, “the obtaining of paraffine oil, or an oil containing 
paraffine, and paraffine from bituminous coals,” by treating them 
as follows: The coals broken into small pieces are put into a 
common gas retort, with a refrigerator kept at about 55° F.; the 
retort is then “ gradually heated up to a low red heat, at which it 
is to be kept until volatile products cease to come off; care must be 
taken to keep the temperature of the retort from rising above that 
of a low red heat, so as to prevent as much as possible the desired 
products of the process being converted into permanent gas.” The 
coke is then withdrawn, and the retort allowed to cool “ below a 
visible red (to prevent the waste of the fresh material to be intro¬ 
duced), may be again charged.” If desired, some of the matters are 
run from the retort by a pipe “ provided in the anterior and lower 
part of the retort.” Other arrangements for distilling may be used, 
“ but in order to obtain the largest quantity of crude paraffine oil 
from coals by means of this process, and produce the smallest 
quantity of permanent gas by the action of the heat employed, 
whatever may be the apparatus used, care must be taken to heat 
the coals gradually, and to apply the lowest temperature necessary 
to complete the operation.” The crude oil is heated to separate 
water and impurities, and distilled ; the distillate is treated with 
sulphuric acid and afterwards with soda, and again distilled. This 
oil is distilled with water to separate a volatile fluid fit for illumi¬ 
nation, the residue separated from the water is treated with 
sulphuric acid and afterwards with chalk; this oil may be burnt 
in argand lamps, or, alone or mixed with other oils, is used for 
lubricating purposes. The paraffin may be separated from this oil 
by cooling, filtering it out, and treating it alternately with sulphuric 
acid and soda. 
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1853, February 4. No. 307. 

PERKINS, John. “ Improvements in the treatment of certain 
bituminous mineral substances , and obtaining products therefrom .”— 
These are, “ the obtaining of paraffine oil, or an oil containing 
paraffine, and paraffine from bituminous mineral substances found 
in the coal formation, and known in their respective localities under 
the name of basses, black basses, bats, blaes, greasy blaes, shining 
blaes, coal shales, argillo bitumens, or bituminous argils, bituminous 
sandstones, and asphalt coals (not including bituminous coal), yield¬ 
ing bituminous matters by the application of heat.” The apparatus 
is of the ordinary character ; “ a low red heat will be found to be 
the best temperature for getting the largest quantity of paraffine oil 
and the least quantity of permanent gas, and napthaline products.” 
The paraffine is obtained from the oil by crystallisation, filtration, 
treatment by sulphuric acid and washing with water. 

1853, August 23. No. 1957. 

BROWN, William. (Provisional protection only.) “ An improved 
mode of obtaining volatile products from bituminous coals and other 
bituminous substances.” —This consists in burning these substances 
“in a furnace so constructed that the upper portion of the charge ” 
“ is gradually acted on by the heat evolved from the lower portion 
of the charge, so that the volatile matters” of “the upper portion 
of the charge are driven off before such portion has descended 
sufficiently low in the furnace to undergo combustion.” 

1853, December 20. No. 2958. 

WAGENMANN, Paul. “ Improvements in the manufacture of liquid 
hydrocarbons and paraffin.” —These consist in breaking “the coals or 
bituminous slate in pieces of about the size of a walnut, and if they 
are very sulphurous,” “sprinkling them with lime water,” and 
drying them in a drying furnace, in preference, particularly con¬ 
structed. The coals or bitumens are distilled in retorts differing 
from gas retorts by having the pipes “ letting out the produce of 
distillation” on “ the opposite ends to those where the fire-doors 
are.” The retorts are so arranged in a furnace that the flame from 
one fire is led to the others, so as “to heat the retorts by a 
graduated heat.” The tar obtained is mixed with a solution of 
sulphate of iron and heat applied to “ 28° or 30° centigrade.” The 
tar is now distilled by heat and steam under pressure into the 
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retorts. The distillate is fractionally collected into three products, 
Nos. 1, 2 and 3, according to their gravities, and they are further 
treated, according to their gravity, with certain percentages of 
sulphuric acid and soda and distillation. The paraffin is separated 
from the heavier oil by crystallisation, and purified by pressure 
treatment with sulphuric acid, &c. 

1854, March 3. No. 515. 

BROWN, William. (Complete Specification, but no Letters 
Patent.) “ An improved mode of obtaining volatile products from bitu¬ 
minous coals and other bituminous substances.” —This consists as 
follows: Instead of retorts or such like vessels heated outside, 
“ substituting therefor an air-tight furnace into which the bitu¬ 
minous coals,” &c., “ are introduced, and the volatile products 
thereof are disengaged and obtained therefrom ” by means of fire 
inside the furnace. The furnace is furnished below with furnace 
bars and a furnace door; at the top of the furnace is a hopper, 
through which the bituminous coals, &c., are “ introduced into the 
furnace, and at the top of the furnace is also placed a still head 
for receiving the volatile products when disengaged.” 

1855, September 18. No. 2107. 

BARRY, Pierre G&d£on. (Provisional protection only.) “Inir 
provements in treating bituminous shale , boghead mineral , and other like 
schistous bodies , in order to obtain various commercial products therefrom.” 
—These are, employing retorts and condensers in the usual way. 
The crude oil is rectified into oils by sulphuric acid, alkalies and 
distillation. The residue forms with caustic soda a black grease 
named “ mineral paraphinized grease.” The paraffin is separated 
from the heavier oils by filtration through bags, “ and submitted to 
pressure.” 

1856, February 28. No. 516. 

BROOMAN, Richard Archibald. (A communication from Pierre 
G6d6on Barry.) u Improvements in treating bituminous shale 9 boghead 
mineral , and other like schistous bodies , in order to obtain various commer¬ 
cial products therefrom.” —These are, in reference to this subject, by 
distilling and treatment with sulphuric acid and soda, of the raw 
oil, and fractionally redistilling the result, obtaining first, “ essential 
oil,” which may be used as a solvent for caoutchouc, &c.; second, 
* an oil for lighting purposes ”; third, “ a fatty unctuous oil for 
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lubricating machinery ”; fourth, “ a liquid tar for lubricating pur¬ 
poses”; fifth, “a solid tar”; sixth, “paraphine, white and 
transparent as sperm ”; &c. 

1858, May 19. No. 1117. 

KERNOT, Charles Middleton. (Provisional protection only.) 
“ Improvements in distilling shale , loghead , and other mineral matters .”— 
These are, having in the upper part of the retort “two perforated 
plates, between which, when first distilling shale,” &c., are “ placed 
powdered coke and sand in layers, through which the evolved 
products pass, and are filtered on their way bo the head and thence 
to the condenser.” In re-distilling oils from mineral matters the 
tube to carry away the vapours descends some distance into the 
still, but is above the charge, and has at its upper end a gutter or 
hollow channel to retain the condensed products. In this pipe are 
“two perforated plates, between which are placed (in layers) 
matters suitable for acting on the passing products in chemical or 
mechanical manner.” The matters are “ black oxide of manganese, 
sulphate of iron, chloride of potash, bichromate of potash and others, 
according to the action desired to be produced.” 

1860, November 23. No. 2875. 

HTTMFREY, Charles, and HUMFREY, Charles, the younger. 
(Provisional protection only.) “Improvements in distilling coal and 
peat and likmimus and coaly minerals, and in the treatment of the 
products therefrom! —These are, constructing and arranging “ the 
retorts in which the decomposition of the mineral is effected in 
such fashion that the bottom on which the mineral is placed is 
heated strongly, while the top and sides are kept comparatively 
cold,” and introducing into the same a stream of gas or air, so as to 
“ carry off the vapours into the condensers as soon as formed, 
instead of leaving them for a long time in the retort” Steam may 
sometimes replace the gas or air. 

1861, February 25. No. 486. 

YOUNG, James. “Improvements in apparatus for the treatment or 
distillation of bituminous substances .”—A series of vessels “ or chambers 
being placed side by side, or in a circle, or in any other convenient 
position, are first filled with the bituminous coal, or other substance 
be treated. A jet of steam of the temperature necessary for 
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faceting the distillation is then admitted into the first vessel of the 
e: ^ies, and passing through the contents of the vessel raises the 
^xxiperature thereof to its own heat, or nearly so, and is then by an 
'*u.tlet pipe carried to the second vessel, through the contents of 
^foich it passes, as before, being again carried to the third vessel, 
**<1 so on throughout the series ; the oils as they are condensed and 
foe condensed steam being withdrawn from the vessels. After the 
il has been distilled off the contents of the first vessel, the steam is 
off from that vessel and applied directly to the second vessel; 
foe contents of the first vessel are then withdrawn therefrom, and 
foat vessel is again filled with bituminous coals, or other substances 
o be distilled, and made the last of the series, and so on, so that 
he process is a continuous one. The permanent gas necessarily 
rising in the process will pass away from the vessel, which for the 
inae being is the last of the series.” 

1862, March 3. No. 574. 

JELL, Thomas. (Provisional protection only.) “ Improvements in 
gpjparatm for distilling shale and other bituminous minerals.” —These 
re, “to facilitate the treatment of large quantities of mineral 
apidly and economically.” There are “ two or more furnaces, one 
f which communicates with a central vertical flue, having formed 
ound it an annular chamber, whilst the other furnaces communicate 
rith flues outside, encircling such retort chamber. A pipe or pipes 
re provided to carry away the volatile matters, and valved hoppers 
re arranged at the top of the retort chamber for the introduction 
£ the minerals.” The refuse or waste matters pass off by discharge 
ufoes. The retort chambers are heated by internal and external 
.-u.es, heated by separated furnaces or otherwise. The retort 
foamber may be divided, “ or there may be two or more separate 
abort chambers disposed concentrically or otherwise, with inter- 
aediate flues.” 

1863, August 21. No. 2080. 

J-EIFFITHS, Egbert. “ Improvements m the construction of retoi'U 
r ovens for extracting oil from certain descriptions of camel coal or other 
it'umirms stthstcmcesT—TheBe are as follows: A retort about one 
aot deep, four wide, and thirty long, “ is built or fixed at such an 
rigle that when small coals are placed upon the upper end of th.6 
abort they will slide down the sloping bottom thereof by their own 
-rrtvity ”; doors are fixed by screws, or otherwise, at each end, and 
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a pipe at the upper end, and another pipe not far from the fire end 
conducts “away the vapours formed by distillation to the con¬ 
densers.” “A furnace is constructed under the lower part'of the 
retort, which at this part is horizontal, and a slide or dividing plate 
is introduced between it and the inclined part of the retort, so that 
the contents of the horizontal part may be discharged, and then by 
withdrawing the slide and allowing the coal to slide down the 
incline be readily refilled. The flue of the furnace passes under the 
entire length and width of the retort, passing out to a chimney at 
the top end thereof, or the flue may return over the top of the 
retort, and be conducted to a chimney placed in any convenient 
situation. In place of making the inclined portion of the retort 
straight, as before described, it may be of zig-zag form, or arranged 
at different angles in the course of its length. Each section or 
incline thus arranged has a slide to arrest the descent of the coals 
contained therein, so that the contents of each section may be 
allowed to descend in succession from one section to another.” 
“ When fully acted upon, openings or doors are formed at each 
angle for the introduction of a poker or rake when required ; pipes 
are also applied for conducting the vapours away to the condensers 
as generated.” Another arrangement of retort consists of a “ hori¬ 
zontal cylinder having an internal openwork cylinder or portion of 
a cylindrical cage of iron or perforated earthenware supported 
therein, leaving an annular space between it and the interior of 
the retort, in which space the material to be treated is placed. At 
one end of this retort two doors are placed, one above the other, for 
supplying and discharging the contents, a pipe or pipes being 
applied at the other end to conduct the vapours to the condensers 
in the ordinary manner. A furnace is constructed underneath at 
one end of the retort with flues to conduct the heat around the 
retort, or the cylindrical retort may be placed in a vertical position 
with an internal cylinder forming a central flue, and with cylin¬ 
drical cages forming annular spaces in which the cannel coal to be 
treated is placed. The flues from a furnace or furnaces are 
conducted through and around the interior and exterior of this 
arrangement of retort so as to heat the surfaces exposed thereto.” 

1863, September 14. No. 2255. 

BELL, Thomas. (Provisional protection only.) “ Improvements m 
apparatus for distilling shale or other Htummous mnercds .”—These are, 
“a series of what may be termed horizontal edge retorts are 
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arranged side by side, but with intermediate spaces, in a building 
which is constructed with a series of furnaces disposed beneath the 
front ends of the retorts. The fire gases from each furnace pass up 
(by preference through a brickwork grating) into a space between 
two adjacent retorts, and along the bottom of that space beneath a 
horizontal partition towards the back end, whence they return above 
the partition towards the front end, finally entering a horizontal 
flue which crosses the tops of the front ends of the retorts, and 
conveys the gases from between the several retorts to the chimney. 
Each retort is formed with a mouth and a hopper in its top for 
feeding in fresh mineral, and with a door on its front end whereby 
to remove the exhausted materials, whilst the products of distilla¬ 
tion pass off by a pipe at the back end, this pipe communicating 
with a space inside the retort, separated by a perforated vertical 
partition through which the products find their way.” 

1863, November 12. No. 2812. 

CRAIGr, Andrew. (Provisional protection only.) “Improvements 
in distilling hydrocarbons from coal , shale, and other bituminous sub¬ 
stances, and in apparatus employed for that purpose” —These are, 
modes of distilling so as to get the hydrocarbons off as rapidly as 
possible. One is an annular retort, “ the outer surface or wall of 
such retort being heated to the requisite degree” in any way, 
“ whilst the whole or greater part of the inner wall is provided 
with a number of small openings through which the volatilized 
hydrocarbons pass into the central enclosed space” with all the 
arrangements for condensing them. Another mode is, the fire is in 
the centre, and small holes are “ in the outer wall of the retort 
instead of the inner wall ”; or, a narrow flat chamber is heated on 
one side to the requisite degree, “ whilst the other side is provided 
with a number of small apertures.” In each case requisite con¬ 
densers are provided. 

1863, November 19. No. 2899. 

SOUTHBY, Anthony G-apper. (Provisional protection only.) 
“Improvements of stills or retorts for the distillation of petrolemm or tars 
from coal or shale or the products thereof” —These are, “ arranging a 
series of stills or retorts at different levels, so that tar poured into 
the uppermost one will descend to the lowest, so that what remains 
may be drawn from it or them either intermittently on cooling the 
still, or continuously in a liquid state through a refrigerator.” 

T 2 
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1863, November 25. No. 2963. 

PARKIN, George. “ Improvements in apparatus employed in the 
manufacture of paraffin and other like oils from shale, cannel, and other 
minerals! —These are, “casting or otherwise forming the said 
apparatus or retort with one or more flues, pipes or passages 
therein to carry thereunto and therethrough the flames or heated 
gases from a furnace arranged in relation to the retort, in any usual 
or convenient way.” The apparatus or retort at present preferred 
“is of the horizontal class, larger than those nowin use, and pro¬ 
vided with four flues carried from the back forward near to the 
mouth, where by bends they are carried outwards through the 
sides into the furnace flues to a convenient position to receive the 
flame or heated gases,” “ supply hoppers, openings for carrying off 
the products, and doors for withdrawing the exhausted materials 
being provided.” 

1864, March 2 . No. 521. 

RAEBURN, John Peter. (Provisional protection only.) “ Im¬ 
provements in the production of oil , or oleaginous or spirituous and gaseous 
matters from coal and other mineral substances and vegetable deposits, and 
in the machinery, apparatus, or means employed therein .”—These are, 
“ employing retorts having a circular, reciprocating, or other con¬ 
venient motion imparted to them from any convenient source of 
prime mover, and of any convenient shape or form, but, by prefer¬ 
ence, made cylindrical.” In the sides or ends are apertures having 
doors or covers for feeding in the materials, secured by “screws or 
in any other way, as usual.” In one or both ends are jointed pipes 
which remain stationary while the retort moves, for carrying off* the 
products of the distillation to the condensers. “The retort is 
enclosed in a brick furnace as usual, and heat applied to it in the 
ordinary manner.” 

1864, May 31. No. 1349. 

YOUNG, James. —“ Improvements in the treatment or distillation of 
bituminous substances.” —These are, “the system or mod© of effecting 
the distillation of bituminous substances which do not melt at the 
temperature requisite for their distillation in a continuous manner 
in a series of teasels by the aid of suitable hot gases.” The gases 
employed contain no oxygen, are derived from fuel in a separate 
apparatus, and “ are caused to be brought into contact with the 
charge in the first vessel of the series, and after imparting heat 
thereto to pass off by the connecting pipe or passage to the second 
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vessel, and so on through the series; the oils as they are condensed 
being withdrawn by special pipes from the several vessels. So soon 
as the whole or the greater portion of the oils have been distilled 
from the charge in the first vessel, the hot gases are cut off from 
that vessel and passed directly through the second vessel, the con¬ 
tents of the first vessel being withdrawn, and so on throughout the 
series of vessels, each vessel being refilled as fast as it is emptied, 
the process being consequently continuous.” “ The permanent 
gases pass off from that vessel which is the last of the series for the 
time being by a pipe or pipes provided for that purpose.” 

1864, June 2. No. 1368. 

COE/MACK, William. (Provisional protection only.) “ Improve¬ 
ments in the distillation or destructive distillation of all solid matters or 
semi-solid matters capable of yielding fluids, or gaseous hydrocarbons, or 
other products of any kind whatsoever, be they liquids, fluids, or solids, 
such as pit coal, boghead, or other bituminous coal or shale, peat, wood, 
asphalts, tallow, lard, fats, or other semi-solid matters, and in the treatment 
of the same” —These are, “introducing a jet, stream, or current of 
any atmospheric air, steam, or vapour, gas or gases, singly or com¬ 
bined, superheated or otherwise, into the retorts, ovens, or other 
vessels, such as are usually employed for their distillation.” These 
vapours or gases are conducted “ either above or near the surface,” 
and by these means the products of the distillation are obtained 
at a considerably lower temperature than hitherto accomplished. 
Also using “the gaseous products given off from one or more 
retorts or vessels to be conducted into other retorts or vesssels, or 
through a succession of them, and to act upon the surface of the 
matter to be distilled in the similar way as above described.” 

1864, October 10. No. 2484. (* *) 

BECKTON, James George. “Improvements in heating retorts and 
other ovens for the distillation of shale, coal, and other substances ”— 
Retorts employed in distilling lias and other shale, or coal, in order 
to manufacture petroleum, or other oils or gases, are connected with 
blast or similar furnaces, in order to be heated by their waste gases. 
Above a flue conveying the gases from the blast furnace, are 
arranged a series of oblong ovens, each one containing a number of 
retortp. These latter are suspended from their upper ends, leaving 
their lower ends unconfined, in two or more rows, parallel with the 
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flue, “ so as to leave space between the rows to act as a chamber for 
the combustion ” of the gases. According to one plan, the gases are 
introduced from the flue, and burnt in the oven without coming 
into direct contact with the substances being distilled. In the 
upper part of the flue, beneath the opposite ends of the oven, are 
two or more passages, terminating above as many grates, upon 
which fuel is burnt for the purpose of igniting the gases. The pro¬ 
ducts of combustion are then conveyed through flues to the several 
ovens. “ The upper ends of the retorts are provided with remov¬ 
able covers for charging in the materials, and are connected together 
by lines of rail ” so as to be filled from waggons. “ The products of 
distillation pass from the retorts ” by means of internal perforated 
pipes, “and thence into a main.” The remaining matters can be 
discharged from their lower ends into waggons running on rails 
beneath. In a modification of this process, the treated gases pro¬ 
duced in the oven are reconducted directly into the retorts, “and 
come into absolute contact with the matters for distillation,” instead 
of acting externally, and having their heat conveyed through the 
material of the retort. 

1865, March 1 . No. 571. 

YOUNG, James. (Provisional protection only.) “Improvements 
in distilling bituminous substances and in apparatus employed therein .”— 
These are, employing “for the distillation of such substances of a 
chamber or vessel with one opening at the top, by which the coal 
or other bituminous substance is introduced, and an opening at the 
bottom by which the residue is withdrawn; the heat required to 
distil the bituminous substance brings the hot products from the 
combustion of coke or other fuel forced or drawn through the 
interior of the chamber or vessel among the substances to be dis¬ 
tilled.” 


1865, October 4. No. 2544. 

CRAIG, Allan. (Provisional protection only.) ‘Improvements in 
apparatus for extracting oil from coal , shah , and other minerals.”— These 
are, drawing off* the oil from the bottom of the retort* “ which 
although attempted has been hitherto found impracticable, owing to 
the difficulty of keeping the dust and dirt out of the oil, and also 
the difficulty of discharging the coke from the retort.” A retort, 
- ^.ical, larger in diameter at the bottom than at the top, has “a 
r at the top for supplying the coal or mineral, and a vessel 
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containing water at the bottom, and with the usual fire-place and 
flues for heating the same. 77 In the interior of this is “ a casing con¬ 
structed (by preference), in a cylindrical form, and consisting of a 
series of pieces or rings placed one above the other, so as to present 
a perfectly smooth and cylindrical surface on the exterior. 77 A 
space is left between each ring, the lower edge of each ring over¬ 
lapping the upper edge of the one below it. The oil escapes through 
these “ spaces into the interior of the casing, and passes out through 
a horizontal or other pipe connected to the latter at or near its 
lower end. 77 Although the internal casing is by preference cylin¬ 
drical, it maybe of any form desired, and also the “casing might be 
cast in one piece (instead of several), if the edges of the interstices 
are not made to overlap each other,’ 7 but the first mode of construc¬ 
tion is preferred. 


1865, October 30. No. 2793. (* *) 

MELDRUM, Edward. “ Improvements in the distillation of coal and 
shale, and in the apparatus employed therein,” consisting in the adaptation 
thereto of u a cellular arrangement of retorts .”—The longitudinal space 
between two brick walls is divided by transverse metal partitions, 
with fire-clay or metallic tops, so as to form a series of cells. The 
partitions are built up of tongued and grooved bars, jointed with 
fire-clay, bolted together, and having flanges at each end to keep 
the walls in position. The tops of the retorts have feeding hoppers 
and closing plugs for charging and discharging the fuel; and each 
cell has a metal lid at the bottom, with “a partly moving grating 77 
for carrying the coal or shale. “ Beneath this grating a pipe leads 
to a depositing vessel, from the upper part of which a branch pipe 
leads to an ordinary hydraulic main. 77 In working the retorts each 
alternate cell is charged with the fuel, and the intermediate cells 
with the coal or shale to be distilled. The fuel is lighted from the 
top, each cell holding it being left open at top and bottom, and the 
distilling cells being closed. When the fuel is burnt down in any 
cell, it is replaced by coal to be distilled, while the coke left in the 
previously distilling retorts is lighted, in order to serve as fuel to 
distil the contents of the other retorts. If found requisite, the 
residuum may have fresh added to it. Instead of this alternate 
method of firing, the whole set may be charged with fresh material 
at each time; and the cells may be placed horizontally as well as 
vertically. 
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1865, December 2. No. 3101. 

BENNIE, Thomas Newton. (Provisional protection only.) “Im¬ 
provements in apparatus for distilling oils and condensing oily vapours ”— 
These are, first, “the apparatus or retorts for distilling oil from 
shale and other substances.” It consists of a pan provided with a 
cover through a gland in which the “ shaft of an agitator passes. 
The agitator is caused to rotate by any suitable gearing,” and is 
composed of claws or forks which turn over the shale while heat is 
applied beneath the pan. “The pan is provided with doors for 
charging and discharging and with an outlet in the cover for carry¬ 
ing off the vapours to a condenser.” Second, constructing condensers 
for condensing the vapours of these oils. A tank of iron or other 
material is placed at a convenient distance from the back end of the 
retort. At one side of this tank a box is fitted “ into which the 
pipe or pipes from one or more retorts is or are received,” pre¬ 
ferring “ that these pipes should be tapered, the small end being 
towards the retort.” The tank communicates by an opening with 
the box, so that the oily vapours are free to pass into the tank and 
into vertical or inclined tubes fitted to a plate on the top of the 
tank, the lower ends of these tubes are open to the tank, their 
upper ends communicate with a chamber which receives “any per¬ 
manent incondensible gas ” which may be conveyed to a gas holder 
for use. The chamber receiving the permanent gases is heated by 
a steam pipe “to melt any paraffine adhering to the sides of the 
tubes or to cause an upward draught if required.” 

1865, December 20. No. 3285. 

GIBBON, John. (Provisional protection only.) “An improved 
retort for distilling or extracting products from cannel coal, shale, or schist 
a/nd more especially from small coal or dust technically known as ‘ slack .’”— 
This consists “ in applying self-acting feed and discharge apparatus 
to a revolving cylindrical wrought or cast-iron retort,” the inner 
surface of which has a projecting ridge which encircles it “in a 
spiral manner, the same as the interior of a female screw,” and “ is 
so arranged for the purpose of causing the material to be operated 
on to advance from one end of the retort to the other, which it will 
do of itself, as the retort revolves by following the course of the 
spiral screw or worm formed by the projecting ridge.” In prefer¬ 
ence the ends of retort are “ taper or narrow ” to “ connect them 
to the feed and discharge ends respectively, which ends are of 
less diameter than the body of the retort, and are also provided 
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with spiral ridges on their inner surfaces in the same manner as the 
interior of the retort. The feed and discharge ends revolve in 
stuffing boxes, the feed end being connected with a hopper, into 
which the material to be operated upon is fed,” and the discharged 
end is connected with a chute, and “the gas or vapour passes 
through the said discharge end into a condenser of any suitable 
and convenient form.” The retort may be inclined, mounted on 
brickwork, heated with one or two fires, “ and by means of worm or 
other suitable gearing, the retort may be caused to revolve.” 

1865, December 27. No. 3345. 

YOUNG, James, Junior. — “ Improvements in treating hydrocarbon 
oils.” —These are, “treating certain hydrocarbon oils, such as 
paraffine, so that their specific gravity is thereby reduced, and their 
properties otherwise altered,” “ by heating and distilling these oils 
under pressure.” The distilling vessel should be capable of resisting 
“ a pressure of at least one hundred pounds to the square inch, the 
heat being applied thereto in the usual manner.” In practice “a 
pressure of about twenty pounds to the square inch in the boiler 
or vapour generating vessel is suitable for the treatment of heavy 
hydrocarbon oils obtained from coal or shale, but such pressure may 
be varied to some extent.” It will be found in all cases that the 
result of the process “ is to convert the hydrocarbon oils in whatever 
state they are operated upon, whether they be light oil, heavy oil, 
or both mixed together, into oils of a lighter nature.” 

1866, February 1. No. 322. 

NATION, William Buyer. “Improvements in the purification and 
hardening of paraffin wax! —These are, “ the purification and harden¬ 
ing of paraffin wax by separating the more liquid and softer portions 
from the harder portions contained therein by repeatedly subjecting 
the melted paraffin to the process of agitation and cooling until it 
commences to solidify, and then separating the portion which 
remains fluid from that which has already solidified,” by drawing it 
off by a tap from below. Also the use of cold water as follows :— 
15 cwt. of crude or scale paraffin is melted in a vessel of 1 ton 
capacity by means of steam, when melted, the steam is turned off, 
and agitators are caused to revolve slowly, while at the same time 
a stream of cold water is run in the agitator and the flow of cold 
water is continued “ until the mixed contents of the vessel register 
on Fahrenheit’s thermometer a mean temperature of from 2 to 6 
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degrees, more or less, below the point at which the material under 
treatment melted, previously to undergoing this operation of agita¬ 
tion and cooling,” but no lower. The agitation is then discontinued, 
on standing, the discoloured liquid portion separates and is draw**- 
from the bottom by a tap, and the process is repeated as above as 
often as required. “The harder and purified portions of the scale 
paraffin separated by either of the above systems if not sufficiently 
white for the market, can be remelted and further bleached by any 
of the methods usually practised, and finally filtered in a hot filter, 
as is well understood.” 

1866, February 14. No. 471. 

SOAMES, James, and SOAMES, James Kolle. “Improvements 
in purifying paraffin.” —These are, mixing “the paraffin with an oil 
capable of saponification,” and subjecting “ it when so prepared to 
heavy pressure, which in a great part expels the oil, and with it tho 
impurities of the paraffin.” The process is repeated “until tho 
impurities are sufficiently removed,” and the paraffin is then treated 
to “remove the small quantity of oil which the press is unable to 
squeeze out.” In place of using an oil as above, “ a saponifiable 
grease containing a considerable quantity of oil may be used. Thus 
lard may be employed; but it is not found advantageous to use a, 
grease in place of an oil, as the stearine it contains is inoperative, 
and has to be removed by saponification.” 

1866, February 15. No. 478. 

YOTJNG, James. “ Improvements in distilling coal, shales , and other 
substances.” —These are, employing “a revolving retort combined 
with feeding and discharging apparatus arranged so as to produce a* 
continuous process ” as follows :—The retort is placed at an angle, 
and made to revolve on its longitudinal axis by any well-known 
mechanical contrivance for imparting a continuous rotatory motion 
in one direction, such revolution in conjunction with the inclined 
position of the retort causing the materials placed therein to pass 
through the retort, which being heated externally by a furnace 
situate beneath it will effect the distillation. “ The retort of iron or 
other suitable material has a hopper at the upper end for charging, 
and a discharge pipe or pipes at the lower end for discharging the 
materials after distillation.” The volatile products pass off by an 
exit pipe or pipes at “the upper end of the retort or distillatory 
apparatus.” 
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1866, March 1. No. 625. 

% 

YOUNG, James. “ Improvements in distilling coal , shales , and other 
substances , and in apparatus employed thereinI —These are, employing 
“a retort placed either horizontally or at an angle, so constructed 
that it may he made to revolve, and containing a screw or spiral, 
the revolution causing the materials placed at the end of the retort,” 
by means of a hopper, to be guided or conveyed through it by 
means of a screw or spiral, “ whilst the retort being heated effects 
the distillation of the materials. The retort or distillatory apparatus 
may be constructed of iron or other suitable material supplied with 
suitable exit pipes, through which the volatile products of distillation 
pass off, in order that such volatile products may be collected and 
utilized.” 


1866, March 13. No. 756. 

BBINJES, John Frederick. “Improvements in machinery or 
apparatus for distilling bituminous shale and other bituminous substances 
of a like nature. 77 —These are, the general construction and arrange¬ 
ment of one and more horizontal retorts for the above purpose as 
follows:—For distilling “shale, boghead coal, and other light 
bituminous substances which are not liable to cake, whilst under 
the action of heat,” employing one or more horizontal retorts of cast 
iron or fire clay, revolving continuously in one direction or receiving 
“a reciprocating or alternating motion round their longitudinal 
axes by means of a ‘ mangle wheel ’ and pinion or other well-known 
mechanical contrivance for converting a continuous rotatory motion 
into a circular reciprocating movement.” These retorts revolving 
continuously in one direction have in the interior spiral ribs. 
“ When the retorts receive a circular reciprocating motion on their 
axes they are provided in the interior with double inclined pro¬ 
jections and a series of annular flanges” which divide the retort 
into a number of annular chambers, each communicating with its 
neighbour by an opening left for that purpose in each ring or flange. 
The retorts are set over a furnace so as to have the flame all round. 
In some cases the bituminous matters are fed continuously at one 
end by a hopper, and the residuum is discharged “into a receiver 
or it may be discharged into a second or third retort similar to the 
first, and be finally discharged from the last retort of the series,” 
one or more of the retorts are provided with a pipe at one or both 
ends connected with condensing apparatus. 
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1866, April 6 . No. 992. 

YOUNG-, James. “Improvements in distilling.” — These arc, “using 
a revolving retort or still containing a spiral made of iron or other 
suitable material, which I place either in a horizontal or inclined 
position and cause to revolve. The substance to be distilled may be 
a solid or a liquid, the whole or part of which is volatile being 
introduced into the retort or still at the one end and being guided 
by the spiral is conveyed towards the other end, whore the portion 
not volatilized is discharged,, the volatile portion being driven off 
while passing through the heated retort.” The feed pipe leading 
from a cistern containing the liquid to be distilled passes through a 
stuffing box at the point beyond a stop-cock where it passes into the 
retort, the discharge end of the retort is similarly entered into a 
stuffing box in the discharge piece for receiving or passing away 
parts of the substances which have not been distilled through a 
pipe out of this end of the retort. Reference is made to No. 625, 
a.d. 1866. 


1866, May 4. No. 1278. 

YOUNG, William, and BRASH, Peter. “ Improvements in the 
distillation of coal, shale, and other Mtuminous substances to obtain oily 
matters therefrom, and in the redistillation of products thereby obtained.” 
—These are, first, the uncondensed or permanent vapours or gases 
when distilling coal, shale, &c., are returned back into the retorts 
containing the coal, shale, &c., which is being distilled; these gases, 
it is said, “disappear in part, whilst at the same time the yield of 
easily condensable oil is increased.” The vapours or gases should 
be heated before they are returned into the retorts to avoid any 
chilling action. These vapours, it is said, are also advantageous in 
carrying forward with them “ the vapours rising from the water-oil 
which is being distilled. It is preferred to pass the vapours which 
are difficult of condensation back under false bottoms in the retorts.” 
A jet of steam or a forcing or exhausting apparatus may be used 
to pass the vapours through the retorts. In redistilling what are 
known as “ still bottoms ” residues from distilling bituminous oils, 
there are obtained vapours or gases not easily condensed. These 
vapours are passed back into the still, or the vapours coming from 
the still may, in a separate vessel, be mixed with the vapours which 
are difficult of condensation, and heated with them; “ oil easy of 
condensation results from the action of the two different vapours, 
the one on the other.” 
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1866, June 12. No. 1600. 

NICHOLAS, James. (Provisional protection only.) “Improvements 
in retorts , and in the mode of working the same to obtain crude paraffine 
and other oils from cannel coal , bituminous matter , wood , peat , or 

other materialI —These are, constructing a retort so “that a large 
superficial area of almost any size can be submitted to the direct 
action of heat, and is of the following construction :—The bottom of 
the retort is a plane surface, by preference an iron plate; the sides, 
back, front, and top consist also of similar plates connected together 
by means of flanges, thus forming a sort of box or retort. At the 
back, by preference on the upper portion of the retort are holes 
or pipes by which the products of distillation pass to ordinary 
condensers.” On the top of the retort is a lid arranged on the 
principle of an hydraulic joint, for the purpose of charging the 
retort. In the retorts are rakes. The joints between the flanges 
are formed “with molten lead in lieu of water,” and covered with 
“ sand or other material to prevent rapid oxidation.” Prior to the 
retort being drawn or discharged a small quantity of water is 
dispersed into the retort by a perforated pipe which rising into 
steam sweeps “ what volatile matter remains in the charge out into 
the condensers.” 

1866, June 26. No. 1697. 

YOUNG, James, the younger. (Provisional protection only.) 
“ Improvements in apparatus for the treatment of hydrocarbon oils .”— 
These are, treating “ crude or more or less refined ” paraffin petro¬ 
leum oils in order to reduce “ the specific gravity of such oils,” and 
improve “their properties for illuminating purposes.” A boiler or 
distilling vessel capable of resisting “a pressure of at least 100 lbs. 
to the square inch” is charged with the oil; heat is applied, the 
vapour produced “is allowed to pass to the condenser at any 
regulated pressure through a pipe provided with a valve loaded to 
the pressure required, or a separate tube with regulating stop-cock 
may be provided for allowing the vapour to pass to the condensing 
apparatus.” The boiler or vessel has a pressure gauge, and it is 
constructed so as to be readily cleaned out. 

1866, July 23. No. 1905. 

LEACH, James. (Provisional protection only.) “ Improvements in 
refining paraffim wax.” —These are, boiling “ the crude paraffine for 
about two hours, more or less, with a solution of caustic alkali,” 
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“the precipitated oil is then removed by washing; the paraffine is 
then submitted to the action of animal charcoal” filtered, pressed, 
then remelted, washed, and “again subjected to the purifying power 
of charcoal, after which it is again filtered and treated with about 
five per cent, of naphtha and pressed; by preference, the pressing 
should take place while warm. To remove more completely any 
impurity that may still exist it is once more remelted, washed, 
treated with charcoal and filtered, all that remains to be done is to 
run the paraffin into cakes suitable for the market.” 

1866, September 4. No. 2271. 

HOLMES, William Cartwright, and PERKINS, Jno. Wm. 
(Provisional protection not allowed.) “ Improvements in apparatus 
for the distillation of paraffine and petroleum or other hydrocarbon oils !— 
These are, taking “the usual fiated hemispherical still,”fixing in the 
interior about midway a charging pipe with a self-acting cock, and 
carrying the neck of the still through an intermediate condenser, 
to which the charging pipe is also attached. “The condenser is 
provided also with a self-acting cock to receive and maintain the 
charge, so as to supply the still and maintain one uniform level 
while at work with boiling oil.” At the bottom is a pipe for 
removing any water in the oil. “ In the interior of the still, is a 
pyrometer, self acting, so that when the boiling point has risen to 
any point previously determined on, any further supply may he and 
is cut off. The condenser being charged with oil charges the still 
and maintains the charge at the same level, thus obviating any 
burning or discolouring of the oil, and requiring little or no 
attention.” 


1866, September 17. No. 2380. 

BRASH, Peter, and YOUNG, William. “ Improvements in the 
mamfactwe of oil from shale and other bituminous substances.” —“These 
are, the distillation of shale or other bituminous matter in com¬ 
bination with the tar,” as afterwards described, “ in order to obtain 
oil in greater quantity than the shale or other bituminous matter 
would produce separately.” The acid tar precipitated by adding 
sulphuric acid to crude bituminous oils, having “ little or no 
commercial value is prepared by neutralizing the acid with lime or 
other base, or the acid is washed out by blowing steam into it; ” 
“the separation may be rendered more complete by the addition of 
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salt. 55 The purified tar is absorbed by ashes or other absorbent 
material, and charged “into the retort in a solid form, together with 
the shale or bituminous matter. 55 Or the purified tar is mixed with 
lime or other alkaline matter, and distilled along with the shale or 
bituminous matter. Or the shale or bituminous matter is mixed 
with lime or other bituminous matter, and distilled “along with the 
tar which is allowed to flow over and through the shale and lime 
during the distillation. 55 The distillation is conducted, by prefer¬ 
ence, in the manner described in No. 1278, A.D. 1866. 


1866, October 29. No. 2788. 

McBEATH, Charles. “ Improvements in the treatment or distillation 
of shale, coal, and other bituminous substances, and in the means or 
apparatus employed therefor.” —These are, “the construction and use 
of an open-mouthed oven or retort erected over a hearth or grate for 
the treatment or distillation 55 of the above substances “into gases by 
the heat of their own combustion at the open mouth of the retort 55 
(whether these gases are condensed into oils in the condensers after 
described, or in others heretofore in use or whether used as gases); 
also, “the application and use of a jet or stream of steam at or near 
the neck of the conduit carrying the distilled* gases from these 
improved retorts to their condensers, or applied to other retorts 
and condensers heretofore or at present used 55 for the treatment or 
distillation of the above substances, “whether used in connection 
with the returned currents of uncondensed gases from the con¬ 
densers or not, and whether these currents of gases to and from the 
condensers are assisted or partially produced or not by a fan or 
other equivalent blast in addition to the said steam jet. 55 The 
condenser is a long cylinder connected to the neck leading from 
the distilling oven, from which it declines at a considerable angle 
towards the ground, and rests on suitable pillars of brickwork. 
This condenser is fitted with six pairs of transverse diagonal surface 
condensing pipes or tubes open to the atmosphere, and through 
which currents of cold air ascend and escape at the top, or these 
currents may be conducted by one conduit connecting all the pipes 
at their upper ends to a chimney, or this heated air or a portion of 
it may be led into the ash pit. There is an arrangement by which 
the uncondensed olefiant gases are returned through the condensers. 
The retorts or ovens are fed with the above substances by means of 
a hopper on the top. 
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1866, November 3. No. 2847. 

HARRIS, Josiah. “ Improvements in apparatus for the production 
distillation, and refining of hydrocarbon and other oils from shale, cannel 
coal, peat, lignite, or other bituminous minerals .”—These are, placing 
“ an ordinary exhausting fan or pump to be driven or worked by 
steam or other motive power at the required velocity at the delivery 
pipe leading from the retorts” or “at the ordinary outlet of the 
condensing worm leading from the still,” and thus drawing off “the 
vapours, fumes, smoke, or gases generated in the retorts during 
distillation” of the above substances, and drawing off in a like 
manner from the above substances “ such vapours, fumes, smoke, or 
gases as are generated in ovens or kilns for conversion into hydro¬ 
carbon oil.”* 

1867, February 1. No. 284. 

BUHRER, Jacob, of Munich, and PRICE, Astley Paston, of 
London. (Provisional protection only.) “ Improvements in the dis¬ 
tillation of coal , shale, del —“ The materials are to be reduced to a 
fine state of division, and then caused to pass or fall through the 
interior of a heated vertical chamber, tube, or a retort, or series of 
the same, in such a manner as that the several particles in their 
descent or passage shall be subjected to the action of heat, applied 
externally, to the retort &c. The character of the distillatory 
products being dependent on the temperature employed for their 
production, it follows the apparatus must be heated more strongly 
when it is desired to obtain illuminating gas than when the object is 
the production of oil and other condensable products.” 

1867, March 7. No. 650. 

YOUNG, William, of Straiton; and BRASH, Peter, of Leith. 
“Improvements in the distillation of shale del —“The shale <fec. are 
heated by the gases given off by itself. The shale is enclosed in a 
vessel provided with an outside casing which is to convey the gas ; 
heat is applied to the outside casing and is diffused through that to 
the inner chamber containing the shale &c. the gas or vapour is 
then by a suitable pipe at the bottom introduced between the 
outer casing and the inner chamber, and after ascending it is forced 
or drawn into a downward current through the bituminous matter 

* All the above extracts of Patents were taken from Abridgments of 
Specifications relating to Oils, Fats, Lubricants, Candles and Soap,’ published 
by Gk E. Eyre and William Spottiswoode, 1873. 
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carrying with it the oily vapours, thus effecting a downward 
distillation which produces an oil of high quality. Instead of the 
outer casing or chamber, which conveys the vapour or gas, a pipe or 
arrangement of pipes for the same purpose may be used. By means 
of the downward distillation a larger quantity of solid paraffin is 
obtained from the oil than by any other mode known. 7 ' 

1867, March 12. No. 707. 

BBINJES, John Frederick, Whitechapel, London. “Improve¬ 
ments in apparatus for distilling shale , &cS —“ The improvements are 
in the means of traversing the material or substance under treatment 
through the retort in which it is contained. One or a series of 
horizontal cylindrical retorts are made to revolve continuously in one 
direction to receive a circular reciprocating motion on the axial 
centre line of the retort. Each retort is provided internally with a 
series of longitudinal ledges or ribs, which serve as lifters, and allow 
the material to fall in a shower on to the bottom of the retort, and 
according to the angle of these ribs so will the passage be retarded 
or hastened, (of the shale). 77 

1867, June 21. No. 1808. 

PERKINS, John William, of London. (Provisional protection 
only.) “ Improvements in stills for petroleum, paraffine oil, &c.” —“ The 
still consists of a series of chambers in communication with each 
other, each of which chambers contains a coil of pipes through which 
the heating medium is caused to flow. At the extremity of the 
heating medium I maintain the current through the still by means 
of an ordinary force pump enclosed in a tank of oil for supplying 
the charger with hot oil, and the discharge pipe of the still is 
encased in an ordinary ‘ Liebig’s 7 condenser. 77 

1867, June 27. No. 2175. 

RIPPINGILLE, Edwd. Alexander, Holborn, London. “Improve¬ 
ments in the mode of distilling or sepa/ratmg the more volatile portions 
of petroleum , &c.” —“The improvements consist, firstly, in the 
employment of a jet or jets of steam to draw or force in a current 
or currents of air through the petroleum or other mineral the 
volatile matter of which is to be separated; such jets acting in a 
somewhat similar manner to the blast of a locomotive engine. The 
oil to be treated is placed in a vessel in which a finely perforated 
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|»i|i« or in 11 (toil, in arranged at this lower {art*; with this pijm 
h ©win wind n jiifiij passing from the aforesaid vessel Ut another 
vessel, into which a jot or join of steam nr© blown, sttrh jo!* <4 
strain acting to draw or fore© in air to *wch vessel from which a 
mm hincci current of air and steam piitttctM from the iijijmr putt 
thereof to the {mrf orated pipe in the interior of the oil treating 
vessel, Thu combined current of air and steiun, Wining through tlici 
{strf orated pipe pannei in numerous small join up through the oil 
mid out through 11 ‘gooseneck,’ connected with the tipjmr jairt of the 
oil veKmd* and in doing so carries with it thn morn volatile \mvimm 
of such oil* wliicdi are than convoyed into another vessel and 
condensed in arty suitable way.” 

1868, Jim© 6, No. 1868. 

YOUNG, Jamkh, of Kelly, Renfrewshire. (Provisional protection 

only.) 1 htfrmmmmtM in Imithng h^drimrkmM. n -^ ii Thm invention 
consists essentially in heating and distilling hydrocarbons, such m 
paraffin, paraffin oil, and petroleum in contact with or from alkali©# 

or alkaline earths.” 

1868, July 27. No. 2356. 

LAM BE, Fkkmc., and BTERRY, Afrrmui Chah., of Itothrrhitiw, 
fjondon, and FORDUEI), John, of Blaokheath, Kent, ** ■ 

1 mtifs in Ihr imiittmd uf mtUd and liquid hydrneurUmx, f * Thin ittvoti 
tion consists in treating then© substance# with fullers earth under 
certain conditions. For wax or semisolid hydroenrlMM* thn ttmfnml 
is first molted, and thn earth thoroughly stirred into it. After thn 
earth has team suHudrmtly agitated with thn material, thn whole k 
left for thn earth to subside, or it may bn filtered. When treating 
liquid oils wo first plane them in a still with a prnpr quantity of 
fuller’* earth, and distil thorn in contact with it generally, hut out 
necessarily to dryness, with or without the mmUinm of steam ;m 
may be found neeoMsary. Uijittcl hydrocarbon* giro subjected !## ti 
jrnliminary treatment with sulphuric add, 01 alkali mid arid Morn 
distillation. The products of this distillation may bo trunted with 
the earth, or simply washed, or trotibxl only with mid ; the liquid 
being finished with ammonia or its carhoitato. Homotimes tl i* 
preferable to use as a final treatment a small (terernttage of silteaUt 
of soda or |s>ta»h to prevent the oil going hack in colour. Tho thin 
tars produced may lie used for washing the mute oils previous 1m 
distillation.” 
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1869, February 6. No. 376. 

MELDRTJM, Edward, Dechmont, Linlithgow. “ Improvements in 
the manufacture of paraffine oil” —“An apparatus such as an iron tube 
or a common retort is built up over or alongside of a fire so that 
the temperature can be so regulated as to attain a range of tem¬ 
perature not exceeding a visible red heat, and to obtain a large 
surface to be heated, such apparatus may be filled with broken 
stones or spent shale. The heavy oils or the melted paraffine are to 
be run in slowly at one end of a retort or decomposing tube, and 
the products thus resulting are condensed by passing off through a 
condenser connected with the other end of the retort. A mixture 
of paraffine and oils when distilled at about 700° F. will split up 
into easily refined oils for lamps, and heavier oils suitable for 
lubricating, &c.” 


1869, February 26. No. 600. 

TOWNSEND, Joseph, of Glasgow, Lanark. “ Improvements in 
extracting and refining oils from minerals , &c” —“Superheated steam is 
passed into the upper end of the retort, and is maintained at at least 
J lb. per sq. inch over the atmospheric pressure. The retort is 
preferably circular, 12 feet by 12 feet of iron (fire-clay lined) plates. 
It is to have a perforated bottom through which the steam and what 
it extracts pass to an inclined bottom leading to an exit tube at the 
side, this pipe or tube first descends a little, then ascends to any 
convenient height, whilst at the top or any convenient height, a 
loaded valve is applied to it, to prevent the passage of liquids or 
gases except at a predetermined pressure, to which the valve is 
loaded, and maintained in the retort as well. The condensed 
products are to be passed through heating baths in coils,'and the 
products in each coil collected separately. Heated air or any heated 
gas may be used in place of steam. The steam, air, or gas may be 
admitted at the top, and the exit pipe placed at a different part, 
but the arrangement described is preferable. If the oils are to be 
extracted from tar or other more or less liquid substances, the retort 
is constructed with horizontal platforms with ledges and extending 
alternately from opposite sides to within short distances of the other 
sides. The tar or other matter is placed on the top platform, 
and overflows in succession down upon each lower one, whilst the 
heated steam, air, or gas passes off with what it extracts to the exit 
pipe.” 
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TOWNKKNlb «Umnu and ffti!BE\ lvm: t both of 

14 Imptm* m* ntt* in ih* fovfj/**/ *f m!. 4’ .. " 4 j t« t#^l 

tv tort in ttwd mill #fvain f'liittiiated) at 50 Hi j« r < m way b* 
at fii>l emjiloyrd, ami flu* |*rr**<miv U* he gudu.illy fftri* to 

1 fill—I HO llia^ tin* ifjrmrv king mSjtrtml no a* to a I* volar 

fliiw of flm dwtillatf*. In I hi* way l lie Sighf mh are dr tilled over 
rtiiii|mriitivrly puro, whilrt the fondue after firafiiiaiif wit It «w»l 
and alkalitv, mu) rry^tulli/iiijr, may !«♦ i^’jiatatnl into lubrirattug 
oil* am) wax by ordinary proving." 

IfdW, June 15, No. 1832. 

SMITH, Wh.uvm, of Ifctf ligate, Linlithgow, (l*rmr>vmut proto* 
tiori only.) 41 /w/'/vr* no wf j »/< tf*nUuij **r /muL/iin/ /»d .’ 

41 The iiivmilioti roirbu prinripally in employing vtlphnn*' a<*4 
diluted wifll from one half to iwhv ito Wfijiltf of iMft, *h* w id 
unit water king mixed with the oil wlbbf in the ImVnt ’•?:*!«• 
nauaei 1 by their enmhfnuthw, the. oil al o king pnderdilj, he.*nd to 
100 F. prior tv adding tin? arid ami water. Tim fir m <v k 

jmrfortned lwho, or nfteuer if tin ev^irv. The Ur pr*idu<« d r# 
llittitnir awl kltor fitted for making & r *** 

186th HaplnmUr 1. No. 2ft88. 

SCOTT, Itofifctrr, Mawiger of Addiowell Work*; MUrlVOIt, 

WiLMAtt, a bo of AililieifiilL (iVovbtottal protection only,) u tm 

pmtwmnh in thr. imiimrni. h^iffmwfhm tnt*”*-- M Tlii* imwittkm tin* 
fur it# objaet the rudunitig of tfiti ijiikfk gravtlki mnl iilfitrwii# 
improving hydroearliott oik Tin oil in }»§if, into any tm4imrf ilil 
ami dimill*i t am) tlia vajioiir 0mm tiff i* |««mI ll$r«»ii|fl tiwct *ir 

mow ti«iling or rlmmW* woilh n*nt!y }irm*4 to |tro4me the 

ehango. The cl»iig« may aim* \m bmmghi about hy Umgmg tint 

?Ej»itw into eniifiiefc wflfi auparbaali»l $tmm* llmvy giattofaatft 
and jmraffina nib may by tbb maaita b® convartml itilci bttrvttfig 
oil#. After Imirig Mijrrhrsiird the tnfmiir V4 mwlm'Unl to m row 

of tha »i#tia! or other form* Tlii tiwtiniat may abu ba 
apptiacl to tit vapotim of emii# oil frum nmf or ninth ttmbrgoing 
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1869, October 11. No. 2950. 

KIRK, Alexander Carnegie, of Glasgow, Lanark. (Provisional 
protection only.) “Improvements in treating mineral oils .”—“This 
invention is for the reduction of the specific gravity of the heavier 
portions of paraffin, and other mineral oils, and consists in distilling 
them in a still of any known convenient construction, and in 
causing the vapour, as it leaves the still to issue at a high velocity 
through a contracted orifice or orifices by forming a partial vacuum 
in the condenser or in the pipe leading from the still. This may 
be effected either by pumps, or by what is known as an ejector 
condenser.” 

1870, January 6. No. 50. 

SHAND, George, of Stirling, N.B. (Provisional protection only.) 
“Improvements in obtaining products from tars a/nd residues .”—“The 
process consists in distilling under pressure. The heat may be 
applied by means of superheated steam, or saturated steam of high 
pressure, or direct fire heat, in any of the known apparatus in use, 
for distilling under pressure. Five to 10 pounds per sq. in. above the 
atmospheric pressure is to be preferred. * Coal-tar oil’ may by 
this mode be made to yield naphtha, light oils, and lubricating oils, 
not hitherto obtained from it; whilst if tar or partially treated tar 
is used, larger quantities of naphtha and light oils may be obtained 
than heretofore.” 

1870, July 1. No. 1871. 

McINTOSH, James Anderson, of Leith, Midlothian. (Provi¬ 
sional protection only.) “Improvements in distilling oils.” —“Milk 
of lime is thoroughly incorporated with the oil, and then passed 
into the still, after which soda crystals are added to the mass 
which is again agitated till the crystals dissolve. The still is then 
put in order and fired, and the slower and more gentle the distilla¬ 
tion is effected the better will be the* oil in smell, purity and 
brightness of colour. The proportions for 1st distilled paraffin 
blue oil are : 30 cwts. of blue oil, 60 gallons of milk of lime, and 
about 2 cwts. of soda crystals. This treatment may be applied to 
any oils whether they have been distilled once or twice before.” 

1871, February 4. No. 305. 

CHIJRCH, James, of Glasgow. “ Improvements in distilling and in 
apparatus therefor! —The retorts can be made circular or of a 
polygonal horizontal section, and each of a series is formed with an 
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MfiH ride of Or diaphragm, ntid wting nil ifr Mih>r*r# *4 
mill pummu thsmigh fir diaphragm f# 4 rr*t off Utm ttw odrr " 5 *lo 
tif it, ruirjitig f!r volatile jiiwltiri,^ witb if I*itItri iu**hht»*?mt« *A 

flit* retort may lr mirfmrt^l of brickwork «#r iron, fir jarlly of 
tuilfi iiinlrrbl'<, When dealing wiOt a It«|*ii#I (crude Oitlr nth Ar I 
tint ml Mil h fillni with mke fir other indifferent' body, and fir 
liquid 0 | toured in dowly ut the top m that $m II iliijw down over 
tin* coke it in jtr«<"i»nfed 111 thin filitr to lliii 1 nrretit of healed $u*. 
When deal tug with a Mtltd HubMufice, mvh m dtuK Ifni killer k 
jirefembly n*duml lit wiuill pimn*^ and fed in nt lint top, m4 the 
rrf ort* may if it»w*rfiry lr fitted with rover>, %bn abide \m%%\ 
charged nf titfmalK Iml the j»fmwt k |rtvirtir#J|y nmllmmtK A 
prmmm alight ly akws Ifin uimmphmh* k preferred, in uuht in 
prevent Urn air enU*rsfig, and to rontro! tint euirenf* ni pm in flw 
vartotr* rtmmmh hy mmm t#f jnte of unmn nr ollwrwwe, m» &•* in 
linvif t!i«! pnnmm » lit tiff higher at tin? aidea iff Or retort,- at, whiOt 
tint j$h enter# than iii th« {^ngrit fr##tn thn in ih* 

1H71, Kovrmlmr Xn, 

C41AXK, Path if e M«iin f nwi MH1IJATII, imth t#f \hm 

irlifitnr* u in nn*t rAkAwf l/i# 

prmhffiA '- A utatimmry hnrmmUd ryliiiilrr b with it j»rki4 
rfirttnitiitigfi nivmnn nf mill hrlttn, nr wiStf air. Tin* ryliwlrr * nfifaiini 
an itrrhittiwJwiii Mrr«w f whirl* irntriifnly filb il m$ fur ?i« in U f zr 
tifMin Ifni whfilit intnrhtr ami tint *rrrw k In \m 

mtnbmh Tfni lh|ni4 I1mw#i iut#i fli« rylnnlrr iiii4 mngmih in it thin 
film, »itfi k mmpml off hy flw «rr«w f »n«J finally mil at On? 

wnl into On? ttatial \m% or m%*pUwln pm%hMA 

im $ Moftfftlttr 13, Mo, mm, 

C3EANE, Patrick lion, awl lirillt, (Ikowi^ of 
11 ImjmmtmnU m ffe tmwupnrlum nf tmhtmtHhtjf tmktmiO' H Tilt* 

oil ii cliitfllfifl hy 11 hUw nr cool ili*tillitlli>n f ninl »ftrr tin ligtit»r tw 
thinner ficirtteiii have rmm\ ntrr, w** tmrtw fin* famVm imrtmtm 
which mttw mnr hy a higher hfmpmlnm for %%m m Snlirioting 

and which if ni§i#»l witli mm are to l m mimMml 
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from it tif a known timau «. Timm heavier oik aro to bo 
purified ii*i!It aril * and ^ in flu* iinul way, they nm thon 

wadn-d with water and tlnovby rt’iiflrred fit for ttot.“ 

1*71, Novmntar to, No, 3130. 

IvMMKXK, Siren r\ IJt.Mtv, of ftrrdoiift Hi rant, Loiifkno 44 /oo 

/'/«*.f -utftj ui oit, ft >m InhiiummiA imhJmnrj, n - w 11 A 

mwmit «»f fin* dnidfote in tk*» form of hpray k dklrihutcd in 
4?»io-*},h« rr air, m jmre r*\v,vH, «*/oi»i/cd n*ygei», or other 

n\uhrnu* !*,*.• * I? 4* thv jmrpHi* of §#fnt!ttrffig 11 direct wddfitiofi of 

f|« <a;b farp^*' witch k may h* dodnililt* f« reitiom Ttifi jmri 
iyiuj j 4 o<r«. 3 amy to earned *ifi by blowing fir injecting »jot of 

»M*i *y o?!o ;* cto^l or rhaiittor from which the pmdimf# or 

f^ i"iii to removed by filtration, decantation, or otfitirwimi, 
a$»If4 or not }*y the addition of ar|ti % nr tdkaittw, nrcnrdtitg sm fctit 
ojudtfrd waiter* to Ik* retooled life Imtr «#r arid/ 1 

toll, Atiyit4 11, No. 

VOUNO, Jamiqs of Liiiiiiliilil, Midlothian. ® # tmpmmmnh in fhn 
*,f A^lofosi^w# m/*/’ -“Mhoiii of other hydriKHtrtafi oik pro* 

tl fiend l#y «liiliiS#ilic»fi s dtliiir in tin crude *Ute nr fstrtiiifly purified, 
ar«i placed in a. »iiil4i!#i«i victicd, iiiwi fiiiirlutie uriil go* |tfi*tm«d into 
iJniiii In iatimliiifi (joint* ftln oil taring wuriti nt niurtuig). After 
ro‘lilio^ flu nil w *ti iwn off front flit odd liiffum The oil in thin 

*t*fa i* w«fiiii| will water* After which it will to found tint nearly 
nil tin inipuritic* are removed, and if m]ttir«d tin oik may ta 
ilitillwl or otherwing trented. The acid mn ta \mmm\ into tin oik 

if il jiijw or in miy titfi«r coitvcmtatl friamt«r» f tilaifn lltii to \m 
ijiiitii ilktiiict from Ifr. %Vurrm il»t b ltmi f i l%tetit tO02 of till 
for Irmtittg * tkmnm® mph$m * wit It rrinmiorrial ai?i<L w 

Wl% Jam ary H #No. #4, 

00MT5Y, SniiM AttHwmXt Buektembury» Iiomlon, 11 

in ilw mtnnfn/im* **f ml % dktdMutn** 11 1 fiJaro tin crib &&» into 

m nitott tir ttill f whbl I m#\nm in »n mil oilo jacket in mm® mmm f 

Mil in olfirn I m® it or flt§jyt§f#» will it And Intrwtnm ii hmteri 
I mm into ttitan^ or duetn, or my other wnIMtnnwtt form which will 

m&m ill# hunting materiml mml which will pweiit ttnknit 
tlniiigli wifif'ictifiti, to iinjmrt itn tailor I* U* the inateikl OfMs»tal 
ii|#in Th« hmUni iiioliiin AttbiUutoe I ohteirt from a ditiit jiiriiflii 
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oil or miy other * Uf lt wiiMiusr** m will import if * Im if mini ftniiiUm 

itn iiitiliilily* 1 tuko;i whirl I fmii tny *u)<j*h * tolmu, ami 

i^|i4iiiti*iii ri'44-n^ in ifliirfi 1 lb** Iwmy jMiathu ijiiaiiiini 

cttkin it hy m outlet ;ui*l inlet fhoth 0 }#% tlmrchy %%'uAur; .ill 
l*rn*nur« from lint!»| thmnyh pi\n*4 or dm u !*# m m;* worn*, *g 
**flift Hlajt§*fi |iiji}‘^ or ihula, hoih r *hajw or *»f fa<r foiui, whi* h I 
jilurft in ii f$mum\ # 0 m% fimthh* or ratal fwlli, which I non ivy hid 
pyrometer imth'utmg \UW Fahr., m flnl I milt im ntdtAy hm w 
lint tnmpmaium of tint fhihl, inifl thereby aho regulate the !<*»o|»*r* 
turn of tin* titohih* *m 1 » 44 mm to the n*U*rt m ntill fnflie mu* ml to 
li*Mfj«*fnf 4 »i| iijnm, Tin* 4 ovulation may fa*. nmnUinrd by it jiirtiji 
or thit well known principle of tin* hot witter :ip| wr.it tu by tkhwlt 
iiimiifi 1 nrii-iirn f ini i4nii#iy and controllable heat to tint mfa4mm^ 
under ofrratktft,” 

U*7% February 8* No, 41*1 

YOUNO, Jamkm, of Kelly, Itimfrewdiirm- “ fmfwmnwut.h m tfo 
(MiUn* nt of mi (urn! pdfol* wr/r,” 41 Tin* xmpvowmmh in limit 

ing wlut ari) railed "rmtunil petrolemii#* with iiiiiimfi^ 4«-i»h Either 

iiifiittl niiiriiitJn mill fa imni f utiil tin* <41** nwy \m Smite* l .dmv *he 
iitpi«M|i}n*rin tpiiijw*nifiirn or noL Wlmii li*|in«l murid w ** id i > %r*%\ 

the jmtrolouxiw tmy idwti \m healed* The ‘ pcfiolrttm > * ao* tytu f r4 
with the wuid iiriil in 4mmwMfi* or other miu)*U >*T to t«'inov** 

thii Imjiiirifitpi* Thu flotation nm \m rffertfil by nmim *4 ordinary 
rurijrofiiilor# or ihinhnm In tr#» s Tin* *41 * *nn fa* 4i4tUr4 dfu«tnd$4t 
if thought timwr 4 iry* w Hno iiJh«i K«, %V&\ of 1 ^ 71 . 

im% Fobritury faL M», m% 

YOUNG, flAMKH, of Kolly, Eanfiiiwiliirij* (Vrmwioml pmlmlkm 
only.) u in Irmimg h§drtmrl*m.!t **■■•■■■■»" t Irwit hy«lit»< 

etrhorii which iirti or iettiiiiiliil nt urilituirf tiitiijEinititriii Piicti 
its cnsoknritn, j>it4sh f or mitural bitumnn*, with nmrinlm «ci.«l in iJmi 
giiiiioiw ilitlii Th«»^i ftiil^ffiriwi »r« l<# In* Uipmfiml hy limit riml In 
that itatu jwro to Ixi ngiliit»I with flu iiiiil in n up 

riiiiiovo ilia Tho figiUition fa fit fat pftmtml hy «r<huary 

or rnei|>riMmt!iig agitutow or iliwln» f ati»I tin vn**{»In are of utono or 
other tniitorinl «|mtil© of r«i«fJitg ttii action of the mkV* 


IB7% Fehimry ti* No. Ilf* 

YOUNG, Jammh, of Kelly, 14 Imprmtmmh in ttmhmj 

hydnmrkm M — 14 The j»raffiti mh ohtmimd hy ih«tillttinii mt hmtmh 
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am! lifpiifi muriatic acid brought into contact with them, during 
agitation, in or ofher arid mating imticral Muriatic acid 

li»|iiifl ami gaseous may Im* u#«*d.” 

I #72, February No. f>IH. 

\ III Xl# l Jamks, of Kelly, Umifrewtdiirc. ** Imprornmnih in obtain* 

irmj hfitmirimm fmn dmk #IV/ ! . u Atiuosphoric gamin ami product# of 

tfie material fmm which tint heat ha# Ihmiii citirt v«il arc mixed with 
tfi*i hyilrmtarliciiii nought to he obtained, find the kilttn, furnactm, Ac, 
mm combi tun] with a tower or chntttljor containing coke or other 
fnat**riiil between the ^\m* 1 *# of which I hit vajaniw, %mm mid oil# 
Jkfwmi the before named kthn, Ac, and the. tower, a cor* 
ilf’imer in lUftateii in which the inure readily condor waldcs jsoriiomi 
mndon-m, On* Iimh ho jctKHf through the tower, wherein they become 
mixed with hydroearkm oil which in e;tu*md to flow through the 
bower to absorb tlin I 1 H 4 eondonsabb 

March 'Mh No, 038. 

MFNItO, Kendindon, London, (Provisional protec¬ 

tion only.) u Imprm*m*it% th> rAmHiw t*f ml amt from hiUimitwm 
mtkimmnip Healed gase* arc to he panned over the bwly of tho 
mmf* tnkthi km n contained in a pmjutr vts&«*I. This gimm preferable 
fur thin jmrjuwo arc tin* heated products of cotnhiwfion, which may 
Iw fifiipaml hy driving, drawing, or conducting air over a fin* of 
any MtiitaWn mmUmtthUt matter. The fire in to fie no arranged that 
all tlin oxygen nftpplitttl in combined with curtain, A hod or layer 
of red hot coke, \mmlm tint fir# may mmmlmm \m mmoftmry, and 
tho 1 *rnotion iirmiigciififit of thk im mtml \m suck m to trilbci 
tho control and regulation of the tunifieratitrn of tint heated producta 
pacing away from such fir#, when making oil, that ill# tamp«raf4irnof 
fill! ninth*, Ac, luting ojmrated iijwiti, shall not h# higher than that 
which in favourable for this largest production of oil and the 
product# thereof. I prefer to drive a blast of air from art air pump 
over % mkn fire, arranged on this Ymm above stated, This lusiitnil 
prodnet# of cotnbiwtioti ur# tad into th# ehattitasr containing this 
ithidc, Ac# 1 and 1 prefer to introduce tti««c heated product* at this 
top or upjwsr jwrt of tho dmmimr* lit# distillation will tluii pm- 
niitil down wank* Tim tailtoin of this said chambor 1 {irofor to keep 
optm ended, wading it in a hath of water, This product# of tho 
d tat illation along with tins healed product# of combustion \nm off by 
ottltate to the conilwiMir/ 1 
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m% April 11, No, 1073 

mUU *loiiN f junior, and HELL, YmmAh, l»3li mi WLha«r, Lmiul, 

(i*riivi 4 «nial jinrtiirtiuii only,) fl tmpmrmnaE m fit Os 

h**rv.mUd tAud^ * % 14 To rarry mil thin itivruli^n 4 ^mtJI 
Inrottiofivt* ateum trngum b nrr*iii|i«l to run tut rail*?- m fi^n? «<f i 
Iwuirh of rntort* or ln 4 wimii two l^urtit^ timm* 04 *% nftti r, 11m 
tlrivitijx wttwli uni mf noted through gmitvi# mhkh ran tm 4 i- 
t+ngng«*d, unit 11 j»itis«iii rjiii bo Mtgagrd m m fit jr| im 11 trrtitut *iuv 
hoiirufital ntrk \ur vim it^l by tlm muprm. A mh* lt:ir b j<t'#*vid»*d 
tlmi 0111 Ini fk«! lijwisi oillirr mt\ of flu* rark Inr, to »»tit ffm 
on ttfllmr rJik ? utid thin rnkn tmr m nitjijilimi wifi phdm to rl«iM< oi 
partly vhm\ wlmn it iU ptr*httd iff I fit* retort*, 11ml to oj**n imA \n mp 
tlm material* in tint retort wlntfi ii h diawn mil, «Irj#i«Hiig tlm 
materials in tnirku brtwnm tint tmh §m 4 retort#,'* 

187*2, May Ml Mm I Mil 

MOliTKR, Itonttttr, of ClmmvX and )*0KTKIL Vmnmm%\ of 

Minting Limit, London, 11 Jmpr*m m* n/s m dbHUmg mid m npjomP.f 
Tin? improvements mnml in piedon ttm «lro/*- *4 
Material in lm «linf illml in a lliin *tr«mm through a vetti* A trten, 

no that tlm wlinli* (4 tint mul elmrgn b knjit in rmtfad tilth tit*' od* h 
«if this retort, mid fho entire heated wtrfui’i* thereof h Midv«*d, nhdn 
tlifimntral jiorf ion of llin retort b kft fmt» fur tlm pre A tin* 
viipoiirn nr pjiw evolved. Tin* retort m fnmd intir.iify npm 4 
for tlm vxluimivd matrrml, nm\ to tfn* nj#j#t vmi in i %^4 
n Impjnsr m rtwarfciir in mnlmn ihn AbliWMv nutter, f» 1 I 1 #?, 
hiifi|M*r iitwl ilinmgh tlm rniori wr jtl»tiv 4 1 mitral dmtx, ilt^ ii|i|#r 
mul pmlmlin% tlirmigti flt«i imp ml tfm \mp\mt. On tlm %lw|f »** In 
ii m*tvw mr worn* fur hmUng ifm vlmr^v hum tint ti«ji|wr into tlir 
mUtvL Tint ihmnk or Mmim am to l»t inrUtml at mi irngk «4 | U 
ilngrt^i ilownwanla/’ 

1872, 3mm II, Ko, 17«i, 

ANDBK80N, Cliowii, and BUCHANAN* Jamw, of fWin«iif 
Oil WnrH Unltthgmr. (VM % n« Ihn piisiitoi* iiiglettal to ft I# 

eomjdei© ajwJfiimiion.) ** ImjmmmtnU m «|fwr»il«i /«r 

/m» fftorl #* 1 M — M The a|ij»rttn« ©itwiiia nf % iotiliiiin»« m 
jointed m©t*I real cir Imr, or of a rttnift, llt«l wifi a plate i*r 

of pklm ll» plttwl in lb# mtmt fmhm of fliifing vhmting, ami 
f* allowed to remain titer# during !l« iMiiilktimi of tlm ^# 4 l f 
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shale, &c. The rod or bar is preferably withdrawn by a steam 
windlass running on rails. A. series of plates separated from one 
another is to be preferred, the one at the back end (the one farthest 
in the retort) to be the largest.” 

1872, June 12. No. 1771. 

SHANKS, Hugh, of South Queensferry, Linlithgow. (Provisional 
protection only.) “Improvements in drawing retorts and means 
therefor —“ The improvement consists in a rod or shaft, (to be 
worked by manual power or machinery) on which are fixed at 
distances from each other a number of 4 clats 5 or rakes. Each rake 
is to be gradually larger, the smallest is to be nearest the mouth 
of the retort, the largest "being at the back. The rakes may he 
perforated to allow the vapours and gas from the distillable 
material, to pass through it. After the distillation is finished the 
door of the retort is removed, and the shaft and rakes drawn out 
with the residue.” 


1872, July 24. No. 2204. 

CON, John", East Stockwith, Lincolnshire, and COX, Samuel, of 
Camberwell, London. (Provisional protection only.) “ Improvements 
in the extraction of paraffin &c. by distilling a volatile solvent through it.” 
— (C The materials with a suitable solvent are placed in a plain or 
perforated cylinder with a perforated bottom contained in a double 
cased cylinder with a double bottom closed by a cap having deep 
dipping rims dropping into the space between the inner and outer 
cylinder containing water to form an air tight joint. This cap is 
perforated in the centre, and around such perforation are placed two 
collars the one of larger diameter than the other to form a space 
for water and to admit a pipe fitted also at the end with a collar. 
The vaporous solvent coming in contact with these joints cannot pass 
through them, because it is immediately condensed or driven off 
according as to whether the water is hot or cold. The volatile 
solvent is distilled from another cylinder of exactly the same con¬ 
struction by means of steam passed into the water within the space 
between the double cylinder through the just described pipe which 
is connected with the head of a condensing worm fitted also with a 
water joint. The vapour is here condensed and passes through a 
pipe connected at the bottom of the worm by a sliding and revolving 
water joint into another double cased cylinder as above described. 
In this cylinder the condensed volatile solvent saturates the paraffin 
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containing nn)mtmwm% anil with the nil **r fa* m * f.Ab **» Om 

bottom of the cylinder, and is recovered by d/didl.cmm .* t !«,* 4 
or the first cylinder cmntaining mere na*m od . **» U< %4 * e };, 
using three or morn cylinder#, a# flir dm tug 4 m*4.\U',<.u ;•* 

being prepared for another rjlindcr, ihrtrhy G*<> -p-i,* 

tion continuous, and tho solvent mn W n**-4 ovt-r ,»nd a 1 
without hm” 

1 H72, Align#! 21, Ho, 24$?. 

YOITNO, Wn mam, Magdalen rimnhnl UWfcu, KGfitT, lMe-.rr t 
Musselburgh Gas Works, and KTPVI AS, II n M4M W, ij-f Gw 
Peter finish, of Leith), all of MidMbi-m, u t^ir f*> fv 

dedrmfiw thMUnlvm fet?!, /pit, ri / 14 f | he V„i|t-Ml!* g* 1 jp r„sO 4 i#| 0 

caused to pass in a downward direction flueogh flu h »* mX* h<,% % 
a previous charge. The reiofi G to 1 ** fimt G* 0 4 < > 4 p a 

thrown Info flic combiisfinn rlmud# i j to 4 %*n 4 G 1 t „4 G *j’be 
substance to las distilled G fluti iufrndwed ty tfe* h pp r ^ S vdvr 
at the top, and as soon ih oil lirgm** to 1 mu* t|.«* * , h ,u ,? 

(preferably a jet of G *et to u«*ik 1 G ♦ j, 1 ...j 

vapours is to be situated nt the *t4** of *G sco ,! , iG< /> ?** 
bo enclosed in laiifabln fbn^, and tip* np<n* p? *f M *, .4 ■ */' ,.j, u 
carried off to the chimney. Any ordin uy t ip 4 j ? * 4 m * f 
As scam as one charge 4 birnine*' mieoe.f* 4, n r *h ,p, . m, ih.% 

combustion chamber, and it MippUe*. fe 4 , Ga rip- ^ m , 4 .p, , | 
material, which should lm jmimdmt* ty * 4 ,** ?G j* e ' 


1H73, Pel Hilary I lb Ho, 

PAT ISON, John, of Atrdri «, lAljsirfc, m r.V 

dmtruftim dhtilkibrn uf mil *»W “ K«*r (}«» | 

owt iron cylimiani frwm Jh »n J« , u.if.* ;• , , 4 , j j, 

18 to >10 feat in length, bwb «r lew*, wh<t(lt(*r in «,*, < 

more, tmltcd or imitni i, v *«.fh,-r in m : , « , v Jh, «.,»>« 

fittal with h xhaCt or '»h;iff*> t« v»H<u^ *j,»| ,«7 4 jr, j 

with wid ratortu, and jilstred in nr u« ih» I 4<«f!4 «•* r,h*ii, 

screw hJiultw, either cant with or hol^d ,,, »j„. ,,5,^^ , a 

form one wmtiniimw «r«w. _ ,\ *-» l- 4^.1,.4 

tho screw hladcs and the ,id<'» un«| !•>)>» <>f »Ji>* rciotn h-r tf*« (»,. 

of tho pa***#, v;tj«.ni,, (tml «ihfr p>>>l»w*» ,4 Uw. 
into tho oomlonwr*. Tho ink ,,,n U. ,««4 i, 4 
the usual treattnoiit with >m hIk ami .<52wh. >. 
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HT:i t April in, Nth mi. 

11 } e %} *1 IISmN, M m r..Mua\i; ( fctlckutk, Mid C 'alditr. 

M 1'*■■<$ <- n > S'., T%* fih t!l r **f AtiL' tlh«! Alt* f t*ii ifit fltifltf 

mms-mili, nmi in l } wr?l<?tE 14 In niff) ilig «Mt f Iijm itivini* 

toai a nrtrn^ nf toisr *vrfi«\*! return ar«< arranged iii a funiurn or 
*rmi ( trill? tin-ir jin me!* .if a lilt Jr d tom tint al**»vis a aififnil fire- 
grato Thnt Um*m% m*b mm provided with dw»r* which 
i„iji l«f felrni and ifiui!r^|i.;iiii)|‘lullin' i?insli t!*Hir in mi inelittod 

i-alrr., mhw% m nnm ]«»*;!*< <n itui biiliifu of tint retort from 

lll^ crInfill firmp.#n\ wtlfUt if raft tiff tltfffijd OVt*r OUtwaftl* to 
a! tow ftm fthith* In fall into fti« iftlijiiciJ, Tilt! four retort* 

iir« |iicto r*bly rlini $*<«! am! drawn at ttepamtoly e«|ttidt*tJiftt jtitricttlti* 
of hm ni i!i» put formed during tliti di«t illation 

way \m Imi itiin ilift fir «**[*«£«* |«i n|i| the eombu*tiott« Any iiiinilwr 
*4 tnimttm mmf Im arranged in out oven, either horixontal tir 

lOrlifH**/* 

miN July it Xu,, mn* 

IfBlJllltoli Efttnttifi* of Unlithgow. 11 Fmfrfm*mienJg m 

Ub i*f nad of fmimfim c#i!» #t -—,** # |®tm i*mij m» «tht%lo 

i« |» 1« fisniilM from a r t«|w*l«i nr furnace iitiiibr to a bhutt furnace, 

m au4 flrif flir fiiin cotideittiuhle fir jififfiiaflflflt 

gmmm front *urb ♦ii.»iilliiijnfi tufty tie introduced atiove tit# place 
where sir in admitted* m$ that any free oxygen tuny combine with 
mmh fpw Indore coming in ©inflict will lie finxlucta of 

ifitiii llifif tiEiilulinii unit A brick fumnco 

,»4 ^ f ir*ni m 1* tiNr*!, ilinilaf lo m iron wniilttir , » 

riif^lii^ c*r «fi a lurgpr l*i »n iftwt wnrk©r’n Want fnniMi f 

iiittiiifitig air at itiif Irnttofii frf llii ftifiiM# to ciillifi cofnlntation cif 
mtimm hi tlm »|pnit uml ntilnifiwt frutn ik§ altale 

#1, a^vna! §iii«r# r«aui«l ll« n»Uirt v fr*a*i mm to mt?«ral f«?«t nl»fi tl# 
mf l#i tiiitifit lifimjiltto ®»i cotnbittatioti nf 111 # 

iil«tic«|J*itric «tnl prevent cltilriielioii attU oakiatinii «f the 

»f the itailil ftmiace being e!<merl t anti having 

till pipe* u» mny «ff »il» vajmiir, ami jpnee to ii «nileii«tr* Bnper* 
Umiwl frlrafo f«wy Im* int« llti tipper fMirliilfl of the 

in nnler to carry forward the oil vapour to 
iha Tilt itialii in the furnace i« i!i»till«tl by tb§ heat 

mmiml up by the (irmluete of «ifiiliit«ioii, regulated tti euch a 
fii«nif,rf *4 4 ir itml u$ mnm low ilrutmetive din* 

fiiktr’ 4 % aii 4 ilia* immnUmi nf paratliw oil, la a ipM the 
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furnace immediately »!khv the phut* of * m 4 nnd.nd 

in such manner by aduir <imi *4 <n* h ft.* Mmi m* *#* * ^ n * m 
possibly puns upward to flic pl;**v *4 di ndnom on 4 mill 

curiam or hydrogen, the said g»n hnn r * a» i?e meh n mM« jn 4n i *4 
distillation from tho shale." 

1 * 71 , May Ah No. I Vt 

BKLL f floilN, of Wi haw, L;ift4?L IJ h^py, • o 1\ in d nd v i . *,; 

and nbtkA “ A tubular i«*t««rt In* d hi .i bm s/na .d j»-,f w.u j 

a suitable angle i* to be * uiployed. The f*4<uf * on* % 4* 4% ?* < 
constructed that if may In made to n ndn f ,o n oom# a! r ,^!i * e*f 
of the retort, the c,dd haft tail) pnn»iH m< * • > * * w *mS o 

flat blades, each pmfinn of f}m ■ < n a Be<*.<4 tiny of 

complete turn of tin* 'ari't, the |] *i ln.,d* .on I m j«*w tlu* *4 fo 
alternate along the drift, Tim edg" *4 Um' ■ 4 od fin |d w f ? n# 

tiro to be made m ;n Ut family h * In .mm ? * *4 Wn* n*f« ?i 

Imt yet revolve mmily, Tim *4 tb* ,< *»•* >n« d«* 

charge onward from o?u* end to the *uW *f 0„< o t< ,y id d * 

blades ura to turn if over %^p* 45y <j* «m a m* 1 ju * }*«,<»« 

are {Mirforated to allow tin* gv«* >■ m m t * 1,4 n ) r* 4 ,* , * *\< >« 9 , * 

to the eduction pipe* 11m hhsii m to <« h<4 b ^ * 1 * ',. * » 

tangent screw or other potm, 1 le 1 ^ r t.. n i,r 

oithor roughly yummi 01 r^d*n* v 4 s « ^.s , » ,* s i ; ^ n h *„ | 

nmmmiry ; and flu* nt^it oi^dd ie w s n « n u ^ \ < t n- 

half ill© I|iiiiiitify iliat »4,<s|*S le* I-4,4 n n f | w ^ .u-r 
cofidonnod in the trund way.'* 

1«71, duly 2ft M* 

TWEDfili; Hmu 4 14 \lmn^ f *a * ^ I ^>^*4 1 ,»t4 

fjlllfliili, 11 ) t U m f\/ .' iu/ f ^ » s c, ^ r,/ t ^ 

K still m to )m n .«d r. 4 < > i <r # 1 * 9 >1,1 T . 4» \ t y # jf#f 

limit# 111 ffjd * f till dry kt* r iii'< |» 14 41 4 M &!/ 1 | .v^- | ili ,r 4##! 

for tlifi fttitnmnoft of * ?v^ it,* h**«l * ? 4 

stviaftt as limy lit? iliwififil.,. lie* d*) |. r*c 0^4 l m I 

with. Tin « 4 i<| still n oiwie 1^1 | , n 

proiliifTa 14 vacuum itt tfm adl, 1? 4 4/4-t ^ «f <V en *4 4^nd« 

tkm f tllilr tx » rofidnivi 1 , ftr, u <hr f| 1t # mil I fvI# 

rmlmluntfia of :i:$‘ to It, r /4 |‘ 

t*liil» lit an follow* I«-f 4 isnd«i^ If/^ * 1 ^i f p (t 4 W |j^ | ## | 

III IIMIUIIff Mill, 4 lid t 4he x if m !im |% t #«-f| 
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in 

rcillrrlni ili **n«« rmnvrr ; I lirt* :!0 to .Iff per mti more cliKtillato i« 
r«#ll^tf«| in aipiilirr, The rtvddual *iil ! 4 uni dark green in relour, 
IniVr Ilf I Iti ill!*! riiiilnifi fie #r|i;ir4lip| rarhofi mill are tIMitful 

f«r liilii ir.iiin^ jiiirpiiii*#, Tin* third tli^f iIS3*i«t k fn tie chilled, and 
tli« paraffin *w\mti%Un\ by pr*!*.Mir#*, Tlt« nil nffi.tr thin run 1m 
jititffi«| by xirttph* to -ntiolight, nr ran lm refined hy nt- 

«!i.!i!l4ti«!i uw\ ii *hght i iiitfiiirml trait tin?! it, Ttifi retort in to hit 
nm4r ft! wrought or ript iron, amt !uin an upright cylinder with a 
intorsitod diaphragm, or two nr more, in tint interior through which 
tlm Vii|#.uir from llit* util! t« com© in contact with the 

mtrf iiijriijn:! *.ir drawn in hy tli« vacuum imdntniued therein. 

1 hr »iitr:f 419*1 till ##J*4flito fill Olflflllflilltjflil 111 ft ftljtfl wfiktl iflttSfc 

W at hmi IVl tn pi |«?i Mow tin exit from flit eonderwer where 
tlir M I# drawn «f in * wafer «r,4l i#r twji, The nil in drawn off hy 
|»ij*i to the pump which maintain* tit© vacuum, and 
tin? »il mht n ^mUkhb mVmw* Tim #11, after 
the will l«i found t m I me grout vinddity in relation to It* 

gravity M" t« ar lt. f and it hm hardly any odour, colour 
«f ftnvfc** rm * 4 by irflrt tod light/* 

1*75, September 7. No# 3137. 

VOtJXO* Wtfjjitf, ##f i*iiji|«tn» t Jtettfrcwahire, 81 Imprownmi* in 
A^/twettHWa pfpfff* yWnw amt m Ife ttpptmUm emptnytid 

Vsi'fi*ft f 4 \% tower or rlwmlvr con4ntrt«d of motuilic 

irttii nr other material m employed' Tfiw to to be divided into two 

by ill atrfl of lifcl Of other IIOII IllCf Iflg Hill* 
Tlir iijijnrr ri#ii4jfiirtiiP4it k filled with eoko lit tho ®itti# 
r*#lr towrr^ otfirooeitt in two, wltib the lowar 
oomiwitmoitt in omttged iff tl« m*»« w»y m a * ( *n$i?y 1 »fJ!l (FMif 
M#, ISM of lili.) Itit# tl# bottom of tliii eoyn{iortmottt or a 
*stdf % riiiitiff mg live or iritian#! ntnarn h infriMlitcuh From 
!!#■ «f tl# .itill or «ffm|OMtmei»t there it eomioeted a pif» I©«Iing 
t«# any tonmimni iimiigifiiwtnt Tiin $mm rotitoitiing 

the dilfiioed «m |w«ootl into tl# bottom of and tip through 

tit# «»!• iii the upper eomportmeuty at il« «itiii time the oil for 
•fitting the athoarfitlim io dmwti from a tank otid pumped into tl© 
coke mmirnuumb and m*m the iiirfat# uf the «ik® t which oil, 
m it gwdifiiJIf «l#ar«tiil* eboorbo the hyittmfhm ami the 

gmm m they %m%m\ *h$nwtml § mid mt$ then drown off hy ft 

f#l#f jtWwl at tlm top of t!» c#k« conifmrtmnnt The himvy oil 
emtteieieg the eheerbed tolMiit hydniiuurbofi ii drewii off at the 
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boiiom of Ilia cc»ktM*i#iii|arfiii^iit *»n4 m#iiM )!*;, * *'"d, 

pkeod in a WHHt*l f through ulmli *h< -1 !<><* 1 fn m Am '.Ad 

in passed. Tint gastm ami lirau **d to*y 1'*' tow *lst a a * * >ae.** t 
under pressure, Hie pa«e* and *<d 1 . 0 *’ pomp d o-f , * i M * Am 
eoitiparinie.nb the denuded ram * la *i?,* ada. d fu e > *j*« mi<« Am 
outlet pipy by a weighted safely * d*' H * > h a <'*pn: ?a 1 a# o. e* 
ho used to imd.nt in piiiiipin r a Is* h pm A«»u *4 Aai end m .u^ the 
eokocompartment) t the .'.unrated *wX b< w-' di 0*0*41 m? tie b b*, 
fi regulated hall cork. An mdimisi “Ml nmy M o*<d, fait \h** 
1 ('offny * in preferred fur a * mit m oat, po«ri., ai#t| *!*«• m ,u «I a 
fire may bn w ed in pkie of • !>*.ijn.' 

1 hT b t X*miiif*er IU. No, 3 * 134 , 

BEX X 11 % of Ufa f t 4 f, 4 f , », H l s -\h ' * * hit SO f/’.a/f 

am! Ik* if Jiiiimji uti $ t^ffnrf v ,.< * e * !, ‘ « oa«,A/ i/fv f'hi’tU « 

of Lwif\ mtil % if m! Ah - f ftthtof i,« i a A a* 11 J p t«» # 4 * f * f 

Vert leal retort > f prefrt ably Mm 0 4 Mi « O# 4 s*> * 3 4 mt/ *, *.,*,« m»| 
nr eoniml from the throat *4 no- \ * j 5la * h.A * r ‘ fa ♦ < u r ?« i ♦ 

the larger fIt rlwiyiny mmaf )i u 1 mim*, #11 j ei pr <* Me a-/ ( . s 1 A 
find 11 m rinse w# then fetppem m As » %,,) i . a * * a n % 1 I 
utiUtilur are lied Mfove, funi4M% 11 Ia ion,* <t<uaAA s an 1 \ & f k, 

mid earned by the ttpjfer l!ao, ( o and A *.on ' r * * * ,n> * », # ^ f s 
tipnfi tile ttpjtrr awl !<*#»i < j ti t*^ aa e u. k n< 4 < 

nr etjtiivitletfi plat^^i }eob info flo bs - A* -A b </. , * o (< . p* 
efiti»iibi% wifli the IwWei neeith a i« i < ^ o 1*/ * < , 4 

duplex inoViible fire |ir4<* or v f * f I a, a f 1 f i * ,<< / e, 

pair of ret01K railed pn db IIv t. * * ^ h * f b a % ) a , p*?i 

of the heating 1 liamte 1, and * n%> a A/ ( e,ij 4 *< ^ | 

to allow? the tnii h* or on m !<<, 1 # f t * *\ ,*»w* 

and remove them* and who b t<m r * | 3 #o« b«l a* the 

bottom of I Ilk jeiAMye. H hr f#f'»A .4 ^ e e-v| fn /1 *4 iby, hu,% 4 *n 

Up hh.de info Site iififinln f.pee fa* r > 4 « I f l»r 

njmt mitral rnudu* tb<,« tal«4 ff« 0# f a o s # P ^ *» . 1 

)atU?r» and are tlitn Sieabsl Uotu flm ' 1^ 1a- if 

gefier f it«ifl witliifi tie* dowbi, 4 ? ne ly = ^ pr n j fa^I 

rbarged on the |i<Mtfh tht^n^u ti # ,» f a** %tp .imf 4 ^ 4 ^ 

III tllff twiddle **f lie* MppAuV %p!i ^ *4 Am f u% L . jtu.Mk ^e-:| *lb4» a#4« 
iilliltfi wholly of jtatffidi) ty? b»e a>li @w#d iaaoJ nwc^ei 

Mtltnod eiirlwn dea liaf gmj at lh «, #1/^}?, if u*t$% >4u t 

111© g»i will oil liiifii all l««ii *li#Iili@I ttf|A ; 


i l I / A V/'.V. 


May I2tti, Xu, ItPM, 

Ilf MHilA. rinititv, Itovh Cli«*<t**r, Cheshire, England. 

^ 1 J / 1 ’ 11 I tiwi submit the oil 

( hd«\ nri) s p'fi 4*'■*'* * 4r*‘|iil fi;»iii*it;il distillation, and 

dm | ul tbf prudorf, litdmtd of mechanical 

i uimmrt m\ ! b#’ * • 3 v*, 1 , 1 ! 4 tot a,? 4 di bd hi itfi iifuni I Hum the prac- 

t. < I * !m " '*> mt i»f i *imj4iv» ,r«| aii through a pipes at or 

11 4 * ^ ^ '' *» to which a thmow'h and complete 

;* Jdi^id k « m i a*! ,i »•ltd mmi *b!e osyduing effect m produced, 

P 1 * ,hf 5 toto - du * M f *to f tottitoto uanl, at thes name time 

*b * r - 0 * toem ■ ' » ■' psv hi,? f!ir«iii‘di cmries off all traces of low 

/i / ^ »^4 ti uj! 1 1 y fli^ toittv: Itibrtmtirtg oil possessing 

n<m»' h* fy ups I < 4 s.4i point than any mineral lubricating oils 
p *u«|r, in Juv* ** fiddly adapted for lubricating tho 
H deb »4 |im par! i id murine and other engines.” 

to 7 to %hmlt 29 . No. 1241 


VntlNO, W§t,Maw, of Clippen#, lleiifniwiliim “ ItnjmmmmiB in 
fit# dMfmUm it**tMt?**m »/ *#*/, dr/to- 1 * Tin improvements consist 
i»f r—Pirai. In |*r*#lnri«g or fit* I tiring tfwi iliiifiirificBitioii or destruc¬ 
tive distillation ti mml *lutl«% and other hititniiticitw mifwtancos, 
fi#n«l for the production of jpjt hy canaing ii rapid agitation or circu¬ 
lation c»f the volatile jirwlnrl.# ifwitli! the rotorta or other distilling 
nr i!*ti?<iftijMiiiii^ vmml % by tneam of iiieclaiiitml piatonH or by 

# !i^ y of |» 4 ’ ! / #4 # umfii>'.w*r| fef 4 'ani f or vapour, with the 
itiy* if *4 hiii^itiy a ocular or efptal doeom^ioiiition into 
oil or |»rifiarii?iil, gsa «mi may lie iteifiiJ <if the ilittioiifji of the coal 
or other autatunae, and in mmm qmm tmmmktg the volume of gm§es 
by tins «f f*tmwt or other m{M:itiw t employed to pro- 

flurt? the etirrettfi^ att*l aim % Metwlittg or eetitbinitig, or earhuretting 
lie injeoUnt fto prtaltteo the ettrmtite) whilst in rapid agitation 
ur rireiiliitififi! in rtmUufo with the jin^lueto of dficiiinpoiitiom The 
retorte or tlinlillitig vetoohi may to net either vertically or horizon- 
tally, ftnifiilcfl that armtigementa nr# fiiitttu for m rapid agitation of 
lit# jyiiliiel# of iltAilllalion through or over the atibstance being 
nr to to tliitiliiml, Hoeotid* In iuifiroviil meana of produoing a 
rapid wfmtmlititi ml thoee hycirmairhena from the crude gluten, which 
It in deaimhle Ut mmmm in the llptid form, and at the same time in 
retaining in tl# thoee hydrophone, which are valuable as 

taring of high iliifiiiiiiiliiig power* Tftit ie xteeompliehed by causing 
lift to go tliro,i^Si mtmm j»a fcrfit hmU&l f these fmumgcs 

X 
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being preferably of a tortuous nature, ranging fftn ir*^ to tbov ;d?*T 
nattily from ride lo ride, or by raining the rrudv ga^r'< %** wipuj;** in 
narrow minute streams against hrafrd Mirfao**; or altoinatri) tfir 
gases may be highly heated, and jwsrd thtongh oatr*nv **r 

impinged against, surfaces, whilst in tin** licafnl ? 4 ato , hi by dv-ui 
buting the gases and caudug them to tin nty/h nodi ?nWn *4 
perforations in a aeries of t,niy« rowfaitiiug the rood* mwd to-, nr 
other matters, those latter bring {opt in a Swifrd nta?e 1 bud. 
In sealing or luting the rover iti d«H*r of rrtort* 14 »b*t dirng 
vessels, more jmrtietilarly alnili* retort. doom, by having the d*ior .md 
retort mouth turned, planed or oilwrwri** fared, or a groove rtffwr 
in the door or rebut rnouth, 01 in both, in which strain or rotn 
pressed gas is pascal at a prelum rvi* rfiirg that itv ide tin i*fMi 
or distilling vessel. Fourth. In m$ arranging fSi« fnrtfjwi #4 rot* 
ducting the dint ill?*! inn of tdtal*\ &a\, for oil, tint the charging and 
discharging doom tuny he elo:*rd by Ink u$ rovrm utttdar to ♦hat 
employed in coal gas mannfmiurr, and known Mojion t*\i 
sealing lids* This part of tlm it«j#i#iVMip 6 i?t r* Hfb<vd by 
the outlet for tint products of diMtdbftmn pW «*4 4 J§ftr*kiMi a* *!»• 
doom or ojainings of tlui rntorto, 4* f Jut any an fba? *n.»y tori 4% 
way into the retort dors not rr*pmc to pan*-. tht«a»glt fto- mjV* .?*' * i 
being distilled, and nt the name iitti« On* onth-? 4 Urpi ^ j« ft si*,** 
any oil condensed on the lid run** into it, an mti444t W04 pKj«*j.d }y 
kept on the retort during the rittw it m nW.' f 

lfff€l t Pebrtu&fy 10 , No, B?h 

HAPDON, If. J. f of Wentnt ins ter,for Mijuti W «*lt:|fi t fllliila. %BW 

York* 41 Imprtti&mtni* in mi shell »f the still tiiif be 

set in brickwork, connected in the u*usl tmnmr will the tt§i«|gt. 
The shell i§ cylindrical in fiititi, unit jirnfiiS^I with * mmm nf lire 
tubes, distributed at about equal distances from each other, 
longitudinally through the waste, aiwl connerting the rombu*inio 
chamber end uptake. A sliding jrretr m artwtwd witlnn th* t*m 
bustion chamber* to operate to rim* tfw upjirr im* of ir^ twW» 
when the <|ttautity of oil within tli still tms been reditced f»f 
rimtion Wow the level tWi«4 Th** f<him fwhirl *f# 

giiitmlly mmle of thin ^hmi mm m rt##|| mm Wot to f Worte to 
the contour of the adjamit hating mrfw^ Hwm phim *hmM 
be lomtml at such distant front f I# m <0 fwiinit # 

fw clmuktion, and cotitoin m$mmi nil tit thv #j m* 
to prevent Inn mng f and t^i mmt tit hmim$ mtimm t h$%mtn\ 
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densities of oil will require greater or less space to effect 
conditions, which may be readily determined in practice, 
ion of the partition plates is to separate that portion of 
sxt the heating surface from the remaining and greater 
hich causes a variation in the temperature of the separated 
The portion next the heating surface being of higher 
Lre, naturally rises, and its place is supplied from below by 
part. This action causes a constant circulation, and 
ery portion contained in the still to flow in a reduced 
n direct contact with the heating surfaces, so that every 
c the oil is subjected to the highest degree of heat con- 
the still, which produces a rapid and perfect volatilization, 
tacles for collecting the products are not described, being 
mown to be needful.” 

1880, April 17. No. 1578. 

William, of Clippens, Renfrew. “ Improvements in the 
distillation of shale for the obtamment of mineral oil , and in 
itus or means employed therefor.” —“ The object of these 
.ents is to bring about economies in the use of the fuel 
in the destructive distillation of shales which do not 
iflicient carbon for their distillation. The air supplied to 
coke and coal is first heated by passing it through a series 
utive passages connected with the ovens or retorts, which 
ire so arranged that they are heated by the waste products 
ition of the fuel used to heat the retorts, and by the gas, 
her fuel used to supplement the heat from the carbon in 
coke. Instead of using the coal commingled with the 
>, I use it in a supplementary furnace, separate from the 
>n chamber, but communicating with the oven or chamber 
the retorts are set; or I first convert the solid fuel into 
Dura, this gas in the combustion chamber, or in the supple- 
chamber connected with the oven. To obtain a supply 
economically I use the waste steam resulting from the 
ire of sulphate of ammonia from the liquors obtained in 
the shale, or waste steam from other sources. To cause 
steam to pass through the retorts, I either exhaust them 
e steam may be drawn through them, or blow it through 
neans of a steam jet, the steam so drawn or forced, being 
free it from moisture, and prevent its chilling the contents 
arts. This steam in passing through the retorts acts in the 
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well known manner of waAiiiv^ ott? voJ.*iih* paA^a* ;ji,a i>eM an 

ammonia with tlie ttifroprft. Tlir d**o* f , *4 Ae a-a n. an I ' Lum < * * 
are to 1*0 nitidis in oin* j*u*ei» to «#|^-n or »dn>t fo;*«ah- r 

1880 , Allfli t fi, \/i TJJ*, 

IMEAY, Jons, Loudon » foj IT r Ihuh, Jt so, M-uraa 

(Provisional jirofnlioii only,) “ J4 o, - *: ! / * 4 t’ A ^yo * - ! 

far dhilUlmj /n/i//wm , pnw *--4, ' \ < hJ * < t 

matt* rR The en;d nr rat 1*? »*i *»*< on a in At? 3 t* *o T- It 44 *d 

in a retort and heal* d Jo a in »h t u*< !i ,f Tin o h I s ? i * j ,np 
from it two f*ijio^ an in!* f and in oath 1 j>;* e f!i oat? 1 i 4 r 
leads to molrrs in wlmh tla pi *4 a * of *h *A ar*o *oi fntt * Au 
eoiideiiHed, tin nmd*u *4 iirH'u M a* • * 4h <u4 n 
with whii'h lit*' r*nnn.!inn 4., 1 A <ar <**.d« o * 4 j#4f*oo« of 

the produrf« ;n»* ifj a *.n In .* j» s’*,p * * J o f a 4 * *., 4 a* | .*, „n n 
tliroil^ll fill* I Mol f ill rnfi! 1 1 tt fMf I A A 4 I /, A <" f ,rV »#^4 at a 
from whirh they AA* op 1 h •*' h |« a m n y j 4 < *, , * ,n, 4 .j a 1 ** not 

thin* tins product* of ili'4ill.-|tio 1 -iii' 4 » * | v , . *, A a< A > id Mo 

retort am! tin* wnilet'a until tin* to u, <], S/ , , n f s . # r 4 

1881, April Id I *'‘« 

YOU\< #, Wlf I,i he ff a e f , ( / v „ t %f i * y , 

prarnwA.' o t f a ui^n A<‘f > *4 >> A , , f , * , r < ' | j / , ^ 

11 to In* fli'dillod oil hi *inet*na a 4 , <<*» \ o* 4 ■«,,(, ,d 0^ *» 

aftri the fe nine $, to he ti foh ^ e lr < , * 1 <. •* o 1 , /< | % n % 

roiioiderahiy In/liei ?**f,i|^^ .tore off a- , * a» ^ t he n ^4 

tfl Mil* lotto tvt?fft p -o i|h rhd Ihif Mo I k( %l , , * 4 * 44 * d f 3 ^, ,4 

if h oil af Mii»* end nod lli* 1 *h * ,!! Ho o f< ? 40 f ar/,e^ ^ ,1 iao l ,» 

of fief i*wl f rto-nii hvm : oiao!o*o‘4 h ( j* jd, r* } ;t a ^ v », i (4# a h^ 

licit ©ndA 

18^1, n 1 * ddna 

IIFiLHY, i'lhMfioi: TiPMhih ^f’4 *4hh d'hah^o * f 

friaifo 4# diJilhmi Amh^ 4 »* , a,4 a^ 0 / if o > Tie 0^1 

iimployoil in * iiiytfi;* mi! Mw mo /1 04 ,4 # i^Ma u im. m 

itiiJitioil, toil i^|»i4iMfi{y toiiv it -4 a o of#|r 

of iron, on4 tin* hm* r jmt A br«. *.< 4 ) 14#, #,<^.1 # .t m i „,| t <|, # 

almlo 18 ffitiodffted o* h^ s #hrrf of h/ i, f 4a.a H ho* ^r 

and tiidl, and tin* h*w rod i« r|e^4 i f/ ^ ,4 Vn ^ ^ 
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the retort. The retort is built singly or with others in an oven 
heated by a coal, coke, or gas furnace, the fire gases being led by 
flues so as to first act on the lower fire clay parts and keep them 
at a bright red heat. The partly exhausted fire gases or portions of 
them are subsequently passed in contact with the upper iron parts 
of the retorts if found necessary. A current of steam is passed into 
the retorts, being introduced at the lower parts thereof. As the 
shale or other mineral gradually moves down each retort it is at 
the upper part subjected to a moderate temperature suitable for 
yielding oil in the best manner, the distillation being effected by the 
heat of the vapours or gases rising from the lower part of the retort, 
either alone or with some application of external heat. By the time 
the material descends to the fire clay portion of the retort it will 
have yielded up all or most of its oil, and then application of the 
greater heat will cause it to give a greater yield of ammonia than 
is obtained with retorts constructed, arranged, and worked in the 
usual way.” 

1881, October 3. No. 4284. 

BEILBY, George Thomas, of Mid Calder, Midlothian. “Improve¬ 
ments in distilling shale, and in apparatus therefor !—“The upper 
parts of the retorts are suspended by means of counterweighted 
levers, or otherwise suitably held up, so that their weight or a large 
part of it does not rest on the lower parts, which are subjected to 
the higher heat, and thereby rendered liable to injury by superin¬ 
cumbent weight. The retorts are also held in the brickwork in a 
manner to allow of their expansion or contraction by temperature 
changes without causing injurious strain; that is to say, the upper 
parts are not rigidly fixed but are left free to move to the necessary 
extent through the openings in the brickwork or supports. The 
retorts are preferably of circular section, and of small dimensions, 
being placed comparatively close together, and each group of four is 
provided with a single feeding hopper at the top, saving labour and 
expense, whilst a single pipe connected to the hopper piece serves 
for leading off the oil from all four retorts. The fire gases are led 
from the spaces in which they act on the retorts into one or more 
chambers or ovens, in which is placed apparatus, for generating and 
superheating the steam which is passed into the retorts, for assisting 
' the separation of the oil, but more especially for assisting the 
separation of the ammonia after the oil, or nearly all the oil, has come 
off. The steam heating-apparatus consists principally of horizontal 
(or nearly so) tubes of malleable iron' or steel arranged in one or 
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1882, October 23. No. 5032. 

JAMESON, J OHN, Akenside Hill, Newcastle upon Tyne. “ Im¬ 
provements in dry distillation” —“The shale &c. is placed in a 
reverberatory furnace, and the gas or other vapors, exhausted 
downwards through the base of such furnace.” 

1883, January 20. No. 335. 

WALKER, Bernard Peard, of Birmingham; and BENNETT, 
James Alfred Beresford, of King's Heath, Worcestershire. 
“ Improvements in apparatus used for the distillation of coal , shale , and 
other similar substances” —“This invention consists of a horizontal 
retort, the lower part of which is semi-circular in transverse section, 
but the upper part is not limited to any particular form. The 
retort is provided with a mouthpiece at each end, and at the top of 
the front end there is attached a hopper, from which the coal or 
shale is fed into the retort. This hopper may be furnished with a 
feeding screw in connection with a source of motion, and may or 
may not be partially or wholly surrounded with a water jacket. 
The back end of the retort also has a mouthpiece to the upper part 
of which is fixed the pipe for conveying away the gas or hydro¬ 
carbon vapour, and from the lower part of which depends a chute, 
terminating in a large receptacle for the reception of the coke or 
ash, capable of being opened and closed by a gastight door. 
Extending the whole length of the retort, and projecting through 
stuffing boxes in, and beyond the mouthpiece at each end, is a 

hollow cast or wrought iron shaft. The part of the shaft within 

the retort has formed around it a screw made up of segments or 

otherwise, and so placed that the lower part of the screw comes 

nearly into contact with the bottom of the retort. The front end 
of the shaft outside the mouthpiece has a spur wheel, pinion or 
worm, through the intervention of which the shaft may be made to 
revolve by any suitable motive power. The opposite end of the 
shaft has a pipe attached to it by which the heated air passing 
through the shaft may be conveyed to the furnace. By this means 
the furnace is supplied with heated air while the shaft is kept 
sufficiently cool to prevent it from bending. If found necessary 
provision may be made for the attachment of an iron plate 
extending the whole length of the upper part of the inside of the 
retort and is so arranged as to be removed and re-inserted or 
renewed from time to time. The action of the apparatus is as 
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1883, July 23. No. 3604. 

> -A_TTINSON, Hugh Lee, of Felling, Durham. “ Improvements in 
Apparatus for distilling coal or other like substances in order to obtain 
oducts therefrom.” —The same as No. 553 of 1883, except that the 
otorts terminate at 7 feet from the base of producer instead of 
> feet. 


1883, July 30. No. 3725. 

IlfVINE, Charles McLaren, Blackwood, Lanark; and SLATER, 
Robert, of Blackheath, Kent. “ Improvements in the treatment of 
ritwninous shales largely impregnated with sulphur and in obtaining 
oroducts therefrom.” —“Our invention relates to the treatment of 
shale containing large quantities of sulphur like the shales ob¬ 
tained from the oolite system present in large quantities in 
Kemmeridge in Dorsetshire. This shale has at present been 
distilled at a high temperature, its products being almost valueless 
whilst the foul smell given off in such process has become a public 
nuisance. By our invention we remedy this by using the 
sulphuretted compounds by obtaining sulphur and other marketable 
products by proceeding as follows :—We take such shale or shales 
containing large quantities of sulphur combined with the organic or 
inorganic matters present and distil such shales at a low heat (as 
used to treat ordinary oil yielding shales) without but preferably 
■with the application of steam, and condense the watery and oily 
^distillates in the usual manner. We then conduct from the retorts 
in. which the distillation is effected the gases generated consisting 
of incondensable hydrocarbons and sulphur compounds principally 
sulphuretted hydrogen and treat them in one of the following ways : 
1st. We simply burn the gases, and employ the sulphurous acid 
produced for the making of sulphuric acid in the usual well-known 
manner. 2nd. We mix sulphurous acid gaseous or in solution 
in water, with these gases containing sulphuretted hydrogen or 
.sulphurous acid gas and steam, the result being their mutual decom¬ 
position and the formation of water and elimination of free sulphur* 
The necessary sulphurous acid may be obtained by burning a certain, 
proportion of the gases containing the gases already described, and 
mixing the products of combustion (containing sulphurous acid) 
with the other portions of the gases produced from the distillatioix. 
IBy adopting this method we purify the hydro-carbons, and can 
utilize thus purified either for heating or lighting. 3rd. We 
.employ oxides of iron such as are usually used for the purpose of 
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bench. When shale or other oil yielding material is being operated 
upon and the principal object is to obtain oil, the mineral is dealt 
with in the following manner in each pair of retorts. Fresh shale 
is filled into the retort at one side, and for a suitable time is 
subjected to a comparatively low temperature to obtain the oil in the 
best manner. When the material has become reduced to “spent 
shale” or coke, a much greater heat is applied to it and highly 
superheated steam is injected into it in order to decompose the coke 
and drive off most of the remaining carbon and the ammonia. At an 
interval of time equal to about one half the time occupied by the 
two stages of the treatment of the mineral in one retort, fresh shale 
is filled into the retort at the other side of the bench, and the highly 
heated gases and vapours produced by the 2nd process in the one 
retort are led through the fresh minerals in the other.” 

1884, April 8. No. 6094. 

YOUNG-, William, of Priorsford, Peebles; and BEILBY, George 
Thomas, of Mid Calder, Midlothian. “Improvements in the distillation 
of mineral oils, and in the apparatus employed therefor” — u The guiding 
principles on which our process and arrangements are founded 
are (First) continuous distillation, (Second) the utilization of the 
heat from the fuel, employed to effect the distillation* in such a 
manner that the high temperature where the combustion is effective 
is made to distil the oils having a high boiling point, and that as 
the products of combustion lose heat by distilling the said oils they 
are made successively to distil the more volatile oils, so that by 
the time they reach the flue leading to the chimney stack the heat 
has been fully utilized; (Third) the separation of the oil vapours 
arising from the oils of different densities as they flow from the 
hotter end of the still; (Fourth) the conjoined heating and partial 
distillation of the oils on the way to the still, and the condensation 
of the oil vapours coming from the still in such a manner that the 
cold oil flowing to the still will first act as the condensing agent for 
the more volatile vapours from the still, and that as the oil becomes 
gradually heated, it will he made to act successively as the condensing 
medium of the heavier and less volatile vapours and by being 
thus heated and applied will act as a means of further fractionating 
the oils and at the same time conserve the heat of the oil vapours. 
The still which we employ to carry out the process of distillation 
embracing those essential features is so constructed that the oils 
which are to be distilled are made to flow in a tortuous manner 
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«-ith»r horizontally or vertically by means of divisions in the still, 
.4?‘i4 1I414 vajmurfi arising from the oils flowing in this tortuous 
mimmn* sirit inflated in the different stages of the flow, "by means 
fMrf-ifiMtiM hanging from the roof of the still and dipping into the 
** # 1* vajwmrH being drawn off and conveyed to the combined 

by si* still head and connecting pipe. The distillation may 
1*" for considerable periods when the oil is clear and nearly 

;iit vohaile* but when the oils contain solid matters in suspension or 
i»4nf rut, the residues must be drawn off from the still’s last division 
wlwht they are in a liquid state, and treated in separate residue 
A Mill, having the aforesaid character, may be of various 
brioF but the form we find most convenient is a long cylinder of 
HFilir.ilile iron built in brickwork in the usual manner, but having 
or other provision to allow of the expansion due to the 
riflr** length. In eases where the oil has a tendency to deposit upon 
tiiF wall# nf the still, the still may he built up of cast iron segments 
tftJiJtol tiigFtliiir, said a stirrer may he made to rotate and keep the 
»«Ji«l iiiiiitFru from being deposited. The still in whatever way con- 
%-inmUni in lieufjid so that the firegases travel along the bottom and 
isi« !*fft of tins tftiJl, in the, opposite direction to the flow of the oil 
dwtUlation. The best condenser and heater combined 
of it viMitel containing a number of vertical tubes, fixed into 
llifi I wttwin of ttiiid vessel, underneath being a chamber to collect the 

oil**” 


1884, April 8. No. 8409. 

YOUNG, WILLIAM, of Priorsford, Peebles; and BEILBY, George 
Til * ah, M Jd f ’alder* u Improvements in the distillation of mineral oils, 
il«r rmmtmm® mml tar*, and in the apparatus employed therefor ”—“The 
iff|«#mtt» for carrying out this invention consists of a vessel con- 
tiftimi# it nitrite of shelves or trays placed over each other, all being 
tniiti of ntttlleable or cast iron. The oils, their residues or tars 
uttR mri* U$ flow down from tray to tray of the arrangement, whilst 
• currant of anparheated steam is made to flow upwards and effect 
li« dii^Ulatfon of the oils, their residues or tars. The trays are filled 
with lirakcn factorials such as iron halls, coke,- &c., exposing a large 

mtrfmm™ 


1884, September 11. No. 12,286. 
fMlW of WMtelees, Lanark. tl Improvements in retorts for 

Lfc&W wat, md other substances.”-" The mvention relates to, 

thTu*«t*rf and air for distilling purposes in the vertical retorts, 
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in use. The primary and secondary stills are heated by furnaces 
built so that the legs or lateral deeper parts are built into walls and 
protected from the direct fire heat. The fire grate is preferably 
placed in a low position between the two walls carrying the still, 
the space above the grate and between it and the concave bottom 
of the still serving as a combustion chamber and tending to prevent 
smoke. From the combustion chamber the firegases pass along 
under the concavity of the still from the front end to the back end 
returning by flues at the sides and finally descending by vertical 
flues to underground flues leading to the chimney. In the primary 
still the oil operated on enters by a vertical feed pipe just dipping 
below the top surface of the oil, whilst in each secondary still, the 
oil enters by a horizontal feed pipe situated at a short distance 
above the top of the concavity of the still bottom, the feed pipe 
entering the still at one end, and delivering the oil at the other end. 
In such cases as a small quantity only being distilled the secondary 
stills may be abolished, the primary one connecting direct to the 
coking stills.” 

1886, November 15. No. 14,840. 

YOUNG-, John, Stoke on Trent. “ Improvements in carbonising or 
distilling coal or shah.” —“My invention consists in adding to the 
coal or shale, after it is placed in the retorts for distillation, common 
salt to the extent of 4 lbs. avoirdupois to every ton of coal, 
shale &c. The products resulting are much more easily freed 
from sulphur compounds ; the ammoniacal products are increased in 
quantity.” 

1886, December 2. No. 15,772. 

TENNENT, Robert Browne, Whifflet, Coatbridge, Lanark. 
“ Improvements in the destructive distillation of shale and other minerals 
and in retorts therefor —“ The improvements as applied to a bench 
of four or any greater number in a parallel row of close retorts, 
are arranged vertically, each preferably of a rectangular shape 
inside and outside in horizontal section, and having their walls 
mostly built of fireclay bricks of equal thickness throughout the body 
part, so as to be heated by flame flues surrounding this, which is 
strengthened by numerous odd bricks across the surrounding ver¬ 
tical flues to stay and keep the walls in proper shape. Each retort 
is formed or fitted with a cast iron filling or charging top case and 
mouth-piece built into the brickwork and extending down to the 
neck of the brick retort—the body part of which tapers or widens 
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1889, March 16. No. 4597. 

YOUNG, William, Priorsford, Peebles, and BEILBY, George 
Thomas, Slateford, Midlothian. “Improvements in the distillation of 
mineral oils and apparatus therefor .”—“An arrangement suitable for 
the continuous distillation of oils when a high temperature has to 
be employed as with oils in a crude state or after their grosser 
impurities have been removed by a treatment with acid and alkali, 
consists of a vertical ‘cylindrical’ dome covered still composed of 
outer and inner shells of such dimensions that the annular space 
between them is just sufficiently wide to admit of access for cleaning. 
The whole shell is built of malleable iron or steel plates with the 
exception of the dome shaped crown of the inner shell which is the 
part exposed to the greatest heat and is preferably made of cast 
iron. The annular space between the shells is divided into compart¬ 
ments by horizontal partitions. These compartments communicate 
with each other and with the chamber between the outer and inner 
domes, by means of covered tubular openings which trap the vapours 
as they are evolved from the oil and allow them to pass up through 
the oil contained in the upper chamber. There are also other 
openings through the partition for the passage of the oil. These 
openings are arranged to cause the oil to travel in a circuitous 
course round the annular compartments and through the upper 
chamber. The residue is drawn off from the upper chamber into 
other stills in which it is distilled to dryness. Steam may be used 
to assist the distillation of the vapours, but in far less quantity than is 
generally used, because the more volatile oils partly serve the same 
purpose as steam. The oil vapours are condensers as explained in 
Patent No. 6094 of 1884. Stills constructed and worked in the 
above described manner may be worked in a series of two or more.” 

1889, June 24. No. 10,277. 

DEWAR, James, Cambridge; and REDWOOD, Boverton, 
Finchley. “Improvements in the distillation of mineral oils md m 
apparatus far that purpose.” —“We arrange a suitable boiler and a 
condenser in free communication with each other, without inter¬ 
posing any valve between them, but we provide a regulated outlet 
for condensed liquid from the condenser. We charge and keep 
charged the space in the boiler and condenser that is not occupied 
by liquid with gas under considerable pressure, it may be with air, 
but preferably with carbonic acid gas, or other gas that cannot act 
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Ammonia sulphate, sulphur acid used 
in manufacture of, 49 
-uses of, 171 

-working details of manufac¬ 
ture of, 179 

— water, 48,169 

-determination of ammonia in, 

233 

— sulphate, determination of am¬ 

monia in, 234 

— water, discovery of value of, 169 
-effect of oily "basis on determi¬ 
nation of ammonia in, 233 

-special method for determining 

ammonia in, 233 

-strength of, 188 

-of spent, 189 

-sulphur in, 186 

Analysis of coke, 249 

— of gas from retorts, 250 

— of sacking or press cloths, 250 
Arden oil work, 20 
Armadale oil work, 20 
Auchenheath oil work, 20 
Auxiliary retort apparatus, 93 
Avonhead oil work, 20 


Bain and Carlisle’s oil work, r 8 
Baliantine retorts, 12 
Bathgate oil work, 3, 20 

-Co., Limited, 17, 20 

Bathville oil work, 20 
Baxter and Macay’s method of cool¬ 
ing, 150 

Beaume degrees compared with spe¬ 
cific gravity and Twaddell, 261 
Beilhy’s method of cooling, 151 
— retorts, 81 

-compared with Henderson and 

Vertical, yield of crude oil, 
&c., 83 

-method of working, 82 

-objectionable features of, 83 

—• — principal features of, 83 


Bell, connection of, with distillation 
of shale, 4 

— lease of shale fields, &c., 10 
Bell's horizontal retorts, 60 
Bellsquarry oil work, 20 ) 

Benhar, oil works at, 9, 16, 20 
Benney, 11 

Binnend oil work, 17, 20 
Birkenshaw oil work, 20 
Blackburn, oil work at, 9, 20 
Blackston oil work, 20 
Black liquor, 7 

— year of the oil trade, 19, 30 
Blue oil, 7 

Boghead coal, 3 

-price of, 6 

-specific gravity of, 44 

Boiling point, apparatus used In the 
determination of, 236 

— — determination of, 236 

— points of various shale products, 

200 

Bridesholme oil work, 20 
Brown, Bros. & Co.’s oil work, 7 
Broxburn Oil Co., Limited, 16,20, 30 

-work, 10, 20 

Buckside oil work, 22 
Burngrange oil work (Glasgow, Scot¬ 
tish Oil Co.), 14 
Burning oil, 137 

-boiling points, latent and spe¬ 
cific heats and vapour densi¬ 
ties ofi 200 

-lighthouse, 138 

-marine, 138 

-price of (1864), 11 

— oils, photometric tests of fractions 

of, 230 

-stills, construction of, 121 

-treated, 137 

Burntisland Oil Co., Limited, 17,22, 
30 

" Burnt 99 oil, 47 


Caledonia Mineral Oil Co., 19, 22 
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Retorts, McBeath’s, 69 

— method of charging, 57 

— result of using steam in, 67 

— setting for horizontal, 61 

— vertical, capacity of, 66 

-fuel used in, 68 

-labour required, 74 

-life of, 68 

-shale charges for, 66 

- versus Henderson, 79 

- versus horizontal, see Ketorts, 

horizontal versus vertical 

— Young and Beilby’s, 84 

-claims made for, 86 

-coal, 87 

-cost of working, 90 

-erroneously reported large 

yields of ammonia 
from, 91 

-exceptional size of, 89 

-hazardous working of, 

89 

-—life of, 89 

-McOutchon’s proposal 

for cheapening cost of 
steam used in, 93 

-shale charges for, 89 

-special novelty, 87 

— -- versus Henderson’s, steam 

used in, 93 

---strength of ammonia 

water from, 189 

- v. Henderson’s, yields of 

crude oil, &c. from, 90 

- v, Henderson’s, yields of 

finished products from, 

90 

-- Vm Henderson’s, yields of 

scale and lubricating 
oil from, 91 

— Young’s horizontal D, 57 

-vertical, 58 

-faults in, 58 

-improved, 58 

— when steam was first used in, 67 
Riggend chemical and oil work, 24 


Koachsole’s oil work, 24 
Kosin oil, test for, 232 
Boss oil work, 24 

Ross & Co. (Philipstoun oil work), 
18, 24 

Roughcraig oil work, 24 
Rowatt and Youll oil work, 24 


Sacking, analysis of, 250 
Scale, crude, 140 

-early methods of extracting, 

155 

-melting points of, 140 

— determination of dirt in, 228 
-of oil in, 228 

-of water in, 229 

Scottish Mineral Oil Association, 34 
Seafield, oil works at, 17 
Second stage oil stills, method of 
fractionating distillate 
from, 133 

-treatment, 135 

Secret oil work, 6 
Separator for oil and water, 97 
Setting point, 215 

-and percentage of wax, relation 

between, 217 

-and viscosity, relation between, 

221 

SevinMU oil work, 26 
Sosewell ofl. work, 24 
Shale and coal, difference between, 
41 

— breaker, 54 
-why used, 55 

— chemical composition of, 45 

— cooling pond for spent, 108 

— curly, 42 

— Dennet, 15 

— distillation, general outlines of, 

54 

— distilled per annum, 28 

— fields, boundaries of, 38 

— leafy or scaly, 42 
plain, 42 
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Stills, regulation of distillation by 
steam, 118 

— room to be left for expansion when 

charging, 117 

— separators used in connection with, 

116 

— soda, method of fractionating dis¬ 

tillate from, 141 

— steam used in, 112, 193 

— steam used in, McCutchon’s 

method of superheating, 115 

-in, methods of superheating, 

114 

Straiton Oil Co., Limited, 17, 26 
St. Bollox oil work, 26 
Strother’s oil work, 26 
Sweating process for wax refining, 
163 

-Henderson’s, 163 


Tar, see Acid and Soda tar 
Taylor’s oil work, 26 
Theoretical, general (Chapter III), 
46 

Third stage heavy oil stills, method 
of fractionating distillate 
from, 136 

-light oil stills, method of frac¬ 
tionating distillate from, 135 
Thirlstone oil work, 26 
Torbanhill mineral, 3 
Trap for oil, 210 
Treated oils, acid left in, 204 
Treating, acid used in, 49 

— agitator, centrifugal stirrer for, 127 

— agitators, old and present styles 

of, 126 

— air versus mechanical agitation, 

203 

— caution for, 50 

— data (Chapter TII.), 203 

— theory of, 49,126 

— versus distillation, 248 
Treatment of first stage oils, 133 

— of second stage oils, 135 


Treatment, of burning oil, 137 

— of coke tower naphtha, 143 

— of lubricating oil, 142 

— of oils, modus operandi , 128 

— of once run oil, 131 

— of pressed oil, 141 

— of semi-refined air-condenser 

naphtha, 143 

— of small v. large quantities, 130 

— v. distillation, 110 

Twaddell degrees compared with 
Beaume and specific gravity, 261 

Uddingston Oil Co., 26 
Uphall Oil Co., amalgamation of, 
with Young’s Co., 16,19 
-Limited, 16, 23 

— oil work, 14, 26 


Vacuum in gas mains of retorts, 94 
Vapour density of shale oils, 200 
Vaseline, 52 

Viscosity, effect of heat on, 222 

— how to determine, 220 

— relation between specific gravity 

and, 221 

Vulcan oil work, 26 


Water discharge from works, inci¬ 
dent connected with, 212 
Waterford Oil Co., 14 
Wax, dirt in, 228 

— how extracted, 146 

— refined, 162 

— refining, 160 

-by acid and soda, 160 

-by naphtha, 160 

-by sweating, 163 

-char used in, 165 

-char, when first used for, 165 

— m Scale 

— semi-refined, 162 

— water in, 229 
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Wax, when first separated, 6 

— when first used as article of 

commerce, 6 

Waxes, causes of differences between, 
52 

— different characteristics of, 53 

— specific heat of, 200 

— specific gravity of, 250 
Walkinshaw Oil Co., Limited, 17, 26 
-amalgamation of, with 

Hermand Oil Co., 19 
Water discharge from works, 210 
Waterford oil work, 14 
West Calder Oil Co., 9, 26 
Westfield Oil Co., Limited, 18, 26 
Westlothian Oil Co., Limited, 18, 26 
Whiterigg oil work, 26 


Yields, see Crude oil, Ammonia and 
Betorts 

Young and Beilby’s retorts, see 
Betorts 

— Jas., life of, 1 

Young, Meldrum and Bennie, con¬ 
tract of copartnery between, 
5 

Young’s cooling drum, 147 

— (Jas.) retorts, 57, 58 

— Paraffin Light and Mineral Oil 

Co., Limited, 12, 26 
L Amalgamation with Uphall 
Oil Co., 16, 19 
losses, 30 

— (Wm.) coke tower naphtha appa¬ 

ratus, 107 
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